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Traditionally, community colleges have been organized in a way that requires students 
to navigate the college environment without institutional guidance or support. Thus, successful 
navigation requires knowledge and cultural capital that students from disadvantaged 
backgrounds, often overrepresented at community colleges, may not possess. The risk of 
decision-making errors resulting from a lack of knowledge, combined with an overwhelming 
number of program and course options offered by community colleges, may hinder a student‘s 
ability to successfully enter and persist in a program of study. Indeed, many community college 
students are confused over college processes and academic trajectories. Recent community 
college reform initiatives and practices, such as guided pathways and structured transfer 
agreements, seek to alleviate student frustrations by providing students with more clarity and 
support throughout their postsecondary experience. 
Drawing on administrative data tracking over 80,000 community college students in a 
single state, this dissertation explored various aspects of community college student pathways 
in order to better understand the impact increased structure can have on student outcomes. 
Underpinning this research is the theory that clearly defined and educationally coherent 
pathways into and through programs of study will improve student decision-making, lead to 
more efficient course taking, and increase student success. However, neither this theory nor the 
mechanisms by which structure has been introduced have yet been sufficiently tested or 
evaluated in practice. 
Among the strategies employed to guide student progression through college is 
encouraging, and in some cases mandating, early major declarations. The practice is intended 
to increase structure by defining and exposing students to program expectations as early as 
possible, thereby leading students to achieve academic milestones in a coherent and efficient 





premature major decisions may be more likely to select into a major that does not reflect their 
interests or match their abilities, increasing the risk of subsequent major switching. The first 
chapter of this dissertation sought to understand how, if at all, initial major declaration and major 
switching were related to student outcomes in a state that required major selection at the time of 
college entry. After establishing the pervasiveness of major switching among students who 
selected a program of study at the time of enrollment, I used a competing risks discrete-time 
hazard methodology to estimate the relationship between major switching and student 
outcomes and concluded that major switching was associated with an increase in community 
college degree completion and a decrease in upward transfer. Given the descriptive 
methodologies utilized, the paper discusses how differential academic and career intents may 
explain results.  
Another way in which colleges can increase structure is through the use of articulation 
agreements—policies that aid students in the transition between 2- and 4-year institutions 
through course alignment, increased program prescription, and greater access to information. In 
the second chapter of this dissertation, I employed an instrumental variables technique to 
estimate the impact of enrollment in structured Associate of Applied Science (AAS) transfer 
programs on student success. Causal estimates suggested that exposure to such programs had 
a small positive impact on bachelor‘s degree attainment, but did not have any effect on 
persistence, student course-taking behaviors, community college degree completion, or 
transfer. One explanation for the small and mostly null findings presented in this chapter may be 
that the transfer policies ascribed to by AAS programs in the state under review failed to include 
several dimensions of more ideally constructed structured pathways, such as academic and 
career advising, the absence of which may have a significant impact on community college 
students, who often lack sufficient college knowledge to navigate college processes 
appropriately on their own. 





preferred and ideal pathway for community college students seeking a bachelor‘s degree 
includes earning an associate degree, yet little is known about the impact of earning an 
associate degree on bachelor‘s degree completion. Given that the underlying motivation for 
introducing structure to community college pathways is to increase efficiency and success 
among students who have historically underperformed, it is important to evaluate whether 
encouraging students to earn a degree before transfer is a sound policy. The final chapter of the 
dissertation presents results from a propensity score matching technique used to determine the 
average treatment effect of earning a pre-transfer associate degree on bachelor‘s degree 
completion. Overall, quasi-experimental results suggested positive apparent impacts of earning 
the transfer-oriented associate degree (i.e., Associate of Arts or Associate of Science) on the 
probability of earning a bachelor‘s degree. However, no apparent impact was uncovered for 
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PATTERNS OF MAJOR DECLARATION, MAJOR SWITCHING, AND STUDENT 
OUTCOMES AMONG COMMUNITY COLLEGE STUDENTS 
1.1 Introduction 
Attention to student pathways through college has increased in response to efforts to 
improve student success at community colleges and boost completion rates in postsecondary 
education overall (Bailey, Jaggars, & Jenkins, 2015; Rosenbaum, Deil-Amen, & Person, 2009; 
Scott-Clayton, 2011). Many community college students express confusion and concern over 
college processes and their specific academic trajectories (Kadlec & Martinez, 2013), yet 
community colleges often fail to provide students clear guidance to help navigate the college 
environment. This failure may impair students‘ abilities to make appropriate decisions regarding 
proper community college course selection and sequencing (Rosenbaum et al., 2009). 
Successful postsecondary navigation often requires specific knowledge, as well as social and 
cultural capital, that students from disadvantaged backgrounds—students who tend to be 
overrepresented at 2-year institutions—may not possess (Bourdieu & Passeron, 1977; Deil-
Amen & Rosenbaum, 2003). The increased risk of confusion and error resulting from gaps in 
such knowledge combined with an overwhelming number of available course options may 
hinder a student‘s ability to successfully enter and persist through a program of study (Scott-
Clayton, 2011; Van Noy, Trimble, Jenkins, Barnett, & Wachen, 2016).  
With the intent to increase flexibility after their community college tenure, community 
college students, particularly those with transfer aspirations, typically have been encouraged to 
delay narrowing in on a particular academic focus in favor of more general associate degree 
programs focused on general education course-taking and exploration (see Jenkins, Lahr, & 
Fink, 2017). However, recent evidence has suggested that haphazard accumulation of general 





Ran, & Jenkins, 2016). Correspondingly, researchers have shifted their attention to uncover 
policies that will help lead students to academic milestones in a more timely and efficient 
manner (Allen & Robbins, 2008; Jenkins & Cho, 2014; Spight, 2013).  
Insomuch as program pathways will help students stay on a prescribed track towards 
graduation, several institutions have considered ways by which to ensure students make 
efficient major-related decisions. One strategy suggested to institutions considering ways to 
help guide successful progression through the academic pathway includes encouraging or, 
perhaps, even mandating program area declarations at the time of entry (Complete College 
America, 2012; Policy Center on the First Year of College, 2003). Indeed, enrollment in an 
approved program of study is among the requirements listed for federal financial aid eligibility.1 It 
has been argued that early major decisions will decrease the likelihood that students will 
engage in potentially aimless course-taking behaviors by imposing onto students a set of 
program-specific requirements and expectations from the time of entry. Opponents, however, 
often object to such policies which by their very nature seemingly contradict the philosophical 
premise of open-access institutions seeking to accommodate a wide range of students and 
goals. 
An alternative to early major selection that has recently risen in popularity is the meta-
major approach, in which students pick a general program area that establishes more flexible 
boundaries around the students‘ academic pathways while still permitting them to undertake 
course exploration prior to declaring a final major (Bailey et al., 2015). This strategy has been 
touted as a compromise between a laissez-faire open-access approach to community colleges 
wherein students are completely unrestricted in terms of course-taking and more intrusive 
policies which force students to select into a rigid and inflexible course of study that limits the 
potential for student exploration (Fonte, 1997). Proponents have argued the meta-majors 
framework ensures that informed major selection and education plan development is possible, 
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in most cases, by the end of the first year using information gathered through appropriate 
classroom experiences and facilitated by institutional supports (Jenkins et al., 2017).  
Importantly, the main difference between early major choice and the meta-major 
approach to major choice is the role of information in initial student-major selections. While early 
major selection mandates assume that the student can use information obtained prior to college 
to identify the major that will help them reach their goals, the meta-major approach seeks to 
provide college-based experiences and resources to assist students in the major-selection 
process. The efficacy of both strategies, however, relies on the hypothesis that students who 
are provided with a clear path towards specific graduation and career goals, in the form of 
course selection and sequencing requirements, will be less likely to deviate off track and more 
likely to progress through college in an efficient and timely manner.  
Despite the recent focus on initiatives and policies aimed at improving the major-
selection process, relatively little is known about when students are best prepared to make 
major-related decisions or how early program decisions may impact community college 
students. On one hand, we might expect declared students to be more likely to stay on a 
prescribed track towards graduation. On the other hand, students who are pushed into 
premature and uninformed major decisions by early program declaration requirements may 
have less confidence in their selection and may be more likely to select into a field that does not 
reflect their interests or match their abilities. Students who find themselves in a discouraging 
and frustrating position may, in the worst-case scenario, give up and drop out (Tinto, 1993). In 
the best-case scenario, perhaps the same students may be prompted to switch into an alternate 
major (Arcidiacono, 2004).  
Regardless of when students select a major, major switching has been found to be an 
extremely common component of postsecondary educational pathways among students who 
are enrolled in a 4-year institution. Wavering preferences and a propensity towards default and 





discounting and forecasting errors within the context of long-term outcomes (see Beshears, 
Choi, Laibson, & Madrian, 2008; Laibson, 1997), suggest that college-aged students may be 
particularly unlikely to select majors in their best interests or that properly align with their post-
college aspirations. Research on pathways followed within the 4-year sector has estimated that 
the proportion of students who change their major at least once ranges from around 25% 
(Foraker, 2012) to upwards of 85% (Kramer, Higley, & Olsen, 1994).2  
Yet, despite the pervasiveness of major switching, the impacts of the enrollment 
behavior on student success are ambiguous. It might be reasonable to predict a positive 
relationship between changing majors and the probability of success (as measured by things 
such as graduation). Research has found that students who switch majors sort themselves into 
more homogeneous sets pursuing the same academic field, suggesting that early college 
experiences afford students knowledge upon which to make more informed major selections 
later on in their college careers (Kojaku, 1971). Simultaneously, however, major switching might 
increase time-to-graduation and college costs, discouraging completion (Complete College 
America, 2011). The latter hypothesis is of particular importance in the study of community 
colleges, where efficient pathways towards completion are thought to be positively related to 
student success (Scott-Clayton, 2011). Unfortunately, existing evidence on the process and 
impacts of major declaration has primarily relied on the experiences and outcomes of students 
attending 4-year institutions, despite several reasons to believe that 4-year sector findings may 
not hold true in the community college context. 
The present study advances the literature on major choice by offering a discussion of the 
relationship between major-declaration behaviors and exit outcomes among students enrolled in 
transfer-oriented associate degree programs (i.e., Associate of Arts [AA] and Associate of 
Science [AS]). Given two opposing, but equally probable, narratives on how early major choice 
and major switching might impact students, this paper evaluates community college students in 
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a state where major selection was required at the time of entry to determine how, if at all, the 
timing of major-related decisions, including major switching, is related to community college 
outcomes. Importantly, while current community college initiatives do not necessarily advocate 
that students choose a final major in their first term of study, analysis within this specific policy 
and institutional context sheds light on whether students are prepared to make major-related 
decisions at entry, when community college students might be better able to make informed 
major decisions, and how institutions and policymakers can ensure the most appropriate and 
efficient student-major matches at the community college level. Specifically, this paper serves to 
answer the following questions: (1) What is the incidence of major switching among community 
college students in a state system requiring program declaration at matriculation, and does the 
frequency of major switching vary by the initial major? (2) What is the relationship between initial 
major choice, major switching, and exit outcomes? and (3) To what extent, if any, does the 
timing of major switching matter?  
Analysis was conducted in two steps. First, this research presents quantitative and 
graphical summaries illustrating common patterns of major declaration demonstrated by 
community college students over time in order to shed light on the propensity of major switching 
by initial major type. Second, this paper applies discrete-time hazard modeling techniques to a 
longitudinal dataset to evaluate the relationships between major-declaration patterns and the 
risk of graduation, transfer, and dropout. The organization of this paper is as follows: the next 
section reviews the literature on major choice and major switching; Section 1.3 discusses the 
theoretical framework; Sections 1.4 and 1.5 introduce the empirical strategy and data; Section 
1.6 reports results; Section 1.7 discusses the findings and associated policy implications; and 






1.2 Literature Review 
A student‘s selection of a particular major or academic focus is a critical step in the 
education planning process. Research has uncovered several factors that influence major 
choice. Maple and Stage (1991), for example, emphasized the importance of parental 
preferences and attitudes in explaining why women are underrepresented in quantitative 
majors. Zafar (2009) showed that males place more emphasis than do females on pecuniary 
factors such as wage potential in selecting majors. Leppel, Williams, and Waldauer (2001) 
found that males from high-socioeconomic status families were more likely to major in business, 
and women from the same families were less likely to do so. Further, the same study suggested 
that the status of a father‘s occupation had a larger impact on a female student‘s choice of 
college major than does the status of her mother‘s occupation, while the opposite held true for 
males. Applying a version of Holland‘s (1973) theory of vocational preferences, wherein 
students selected academic majors based on the belief or expectation that the associated 
academic environments will be congruent with the students‘ personalities, another group of 
studies uncovered significant interactions between a student‘s personality type and the degree 
of congruence associated with the major selected (Pike, 2006; Porter & Umbach, 2006).  
Major selection and subsequent course-taking behaviors can have long-term 
implications for how much a student earns and what types of jobs are obtainable after 
graduation (Altonji, Kahn, & Speer, 2014; Arcidiacono, 2004; Black, Sanders, & Taylor, 2003). A 
number of studies have provided evidence that differences in labor outcomes are best explained 
by choices made during postsecondary education. Across higher education, there are large 
differences in earnings by college major (Arcidiacono, 2004; Black et al., 2003). Altonji et al. 
(2014), for example, found that science, technology, engineering, and math (STEM) graduates 
can earn over $800,000 more over a lifetime than students with degrees in the arts and 





differentials across subgroups. Occupational mobility is generally restricted to job alternatives 
with comparable transfer of skill, as employers typically recruit students from a small group of 
related majors (Freeman, 1971; Horn & Zahn, 2001). Loury (1997), for example, showed that 
the convergence of wages by gender between 1979 and 1986 was attributable almost entirely to 
changes in major selection by gender—specifically, the number of women in business and 
engineering majors rose at a much higher rate than the number of men during that same time 
period, with the difference having a statistically significant effect on earning differentials.  
Beyond the labor market, however, research has also explored the relationship between 
a student‘s choice of major and her propensity for success along education indicators. Research 
has shown that a closer match between personality and major, or major congruence, leads to 
higher levels of success (Jones & Jones, 2014). For example, a longitudinal study following 
students from 87 colleges over a 5-year period found that major congruence was the strongest 
predictor of cumulative grade point average (GPA), even more so than ACT scores that seek to 
measure and assess college readiness (Tracey & Robbins, 2006). Similarly, quantitative 
analysis by Allen and Robbins (2010) found that better major congruence led to greater student 
efficiency as measured by time-to-graduation. In a separate study, the same authors showed 
that academic performance predicts major persistence, with a higher prevalence of major 
switching among students with lower levels of congruence, and, accordingly, lower first-year 
grades (Allen & Robbins, 2008). 
The connection between one‘s major and academic and labor market success highlights 
the importance of the major-decision process and an appropriate student-major match. 
Research on postsecondary students, however, has suggested a large portion of students arrive 
at college uncertain or tentative about their choice of major (Foraker, 2012; Gardenhire-Crooks, 
Collado, & Ray, 2006; Gordon, 1995; Gordon & Steele, 2003; Titley & Titley, 1980), leading to 





between program requirements and a student‘s academic background is one main reason for 
major-changing behaviors and/or withdrawal from college altogether.  
As discussed above, there are two predominant narratives regarding the impact of major 
switching on academic outcomes in the literature. First, the act of switching majors is often 
viewed as an impediment to success; it is widely believed that major-switchers are uncommitted 
and indecisive, which makes them at risk for attrition (Cuseo, 2005). Indeed, switching majors is 
likely to require a different set of courses, potentially rendering previous coursework irrelevant 
and increasing time-to-graduation (Sanford & Rivera, 1994), factors that may work to 
discourage persistence. In the alternative narrative, increased personal experiences may leave 
a student better able to identify a program of study that is better suited to her abilities and 
preferences. Thus, it is also possible that major switching will lead students to a more 
successful student-major match and to higher levels of achievement. Of course, there might be 
a combination of both effects. That is, switching majors may increase resolution towards 
graduation through higher congruence and, at the same time, adversely affect the time the 
student must spend to reach graduation and decrease the probability of persistence (Cuseo, 
2005). In this final scenario, the ultimate fate of the student will rely on which effect is larger. 
Unfortunately, however, there have been few rigorous quantitative studies on major switching 
and the impacts, for the most part, are unknown. 
The limited quantitative literature on major switching has typically focused on the 
relationship between major switching and graduation rates and generally documents a positive 
correlation between the two (Micceri, 2001; Murphy, 2000). In fact, research has estimated up to 
a 40% difference in postsecondary retention between switchers and non-switchers (Micceri, 
2001). The positive relationship confirms the theory that student intent is not fixed, but rather 
changes as academic performance and college experiences provide students with information 





preferences, and abilities (Kojaku, 1971; Stinebrickner & Stinebrickner, 2011; Wiswall & Zafar, 
2013).  
Not all research, however, has been decidedly positive about the relationship between 
major switching and student outcomes. For instance, an internal study based on transcript data 
by the Office of Institutional Research at Sacramento State (2013) revealed that students who 
did not change majors achieved significantly higher (between 0.06 and 0.10 points) major GPAs 
than their major-switching peers. Similar research by Anderson, Creamer, and Cross (1989) 
further confirmed the widespread belief that switching majors leads to increased course taking. 
While the authors did not necessarily present this finding in a negative light, their research 
implicitly lends support to the hypothesis that students who switch majors may increase time-to-
degree and college costs. 
Unfortunately, the majority of research focused on major-changing behaviors has relied 
on raw percentages or basic descriptive results, calling into question the validity and reliability of 
the results from such studies. For example, background predictors and controls have been 
noticeably absent from such analyses, increasing the probability that past estimates suffer from 
omitted variable and selection biases. Further, even if major-switchers do perform more poorly 
than non-switchers, as some research has concluded, performance indicators might have been 
even worse for switchers had they remained in their initial major. That is, students do not likely 
randomly select major-switching behaviors and non-switchers may not be a proper 
counterfactual (see Angrist & Pischke, 2009). 
It is also important to note that analyses focused on measures of efficacy, such as 
course-taking or time-to-degree, have typically failed to consider the confounding influence of 
time. By definition, major-switchers—if switching is measured once per term (as it was in every 
study reviewed here)—will persist in college for at least 2 terms, skewing the observation period 
upward as compared to non-switchers (i.e., persisters) who can, and often do, drop out after 





documented as an important factor in the relationship between major declaration and success. 
In his highly cited paper, Foraker (2012) concluded that while early major switching had no 
impact on student success, changes occurring after the second year were associated with lower 
levels of achievement, lower completion rates, and an increase in time-to-graduation. These 
findings were echoed in a more nuanced and rigorous examination of the relationship between 
major switching and graduation risk using multilevel discrete-time hazard models (Sklar, 2014).  
1.3 Theoretical Framework 
1.3.1 How Do Students Sort Themselves Across Majors?  
The application of rational choice theory to the major selection context is straightforward. 
Specifically, the rational student will choose the one major among a limited number of discrete 
and mutually exclusive alternatives that maximizes the student‘s specific utility, including future 
satisfaction, within a predetermined set of constraints (e.g., academic preparedness). The 
process involves the calculation of expected pecuniary (e.g., expected future earnings) and non-
pecuniary (e.g., GPA) benefits, given major-specific ability endowments (Berger, 1988; 
Boudarbat, 2008; Logaj & Polanec, 2011) and general subject-matter interest (Turner & Bowen, 
1999) across all available majors. Finally, the student compares the utility to be derived from 
potential uptake based on the calculated expected benefits of each major available, and 
declares the major that optimizes utility (Freeman, 1971). Importantly, dynamic choice theory 
allows this choice to be revised as preferences are updated with new information gained 
through experiences, interactions, or access to new resources. In short, revealed preferences, 
which rationalize a student‘s major choice and represent the student‘s normative preferences 
and best interests, will be revised over time as the student accumulates relevant experiences 
and information.  
The majority of available research on major choice has aligned with this basic economic 





academic disciplines corresponds to major-specific ability, revealed by prior achievements in 
certain subject areas (Logaj & Polanec, 2011). In other words, as Arcidiacono (2004) explained, 
college grades provide students with new information that they use to either confirm or revise 
initial major selections; students who receive lower grades than expected are more likely to drop 
out or switch majors, while students who perform at least as well as expected tend to remain in 
their initial or current major. Supporting this economic framework of student choice, 
Stinebrickner and Stinebrickner (2011) found that while, on average, all students came to 
college equally willing to take up a major in math or science as compared to a major in any 
other field, math and science self-efficacy changed as true ability was at least partially 
uncovered through grade performance over the course of the student‘s first year of studies. This 
dynamic learning process led lower-performing students to avoid declaring technical and 
scientific majors. The practical application of classical economic theory has been further 
supported by testimonies from students who explicitly acknowledged that they chose their 
majors according to their scores in past classes (Etinger, 2012).  
1.3.2 The Impact of Early Major Choice on Major Selection 
Building on research that has suggested that students are more likely to persist and 
efficiently progress towards graduation if they (i) are exposed to clear programmatic pathways 
(Scott-Clayton, 2011), (ii) successfully pass program-specific courses in their first year of study 
(Jenkins & Cho, 2014), and (iii) do not delay major selection (Moore & Shulock, 2011), several 
higher education institutions are encouraging, or even mandating, students to make major-
related decisions as early as in their first term (Complete College America, 2012; Sklar, 2014; 
Spight, 2013).3 Importantly, this intervention, however well intended, rests primarily on 
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 Of course, such policies vary in terms of what types of major-related decisions students are expected to 
make at entry. While some institutions encourage students to select a meta-major, others require students to select 
their intended final major. Importantly, in cases where students select into a specific academic major, institutions are 





theoretical understandings related to how best to encourage student progression through 
college.  
Revealed preference theory assumes that choices represent the individual‘s legitimate 
preferences. However, the literature has suggested that students may not be best prepared to 
adequately assess which alternative is in their best interest at the time of college entry (Kojaku, 
1971; Stinebrickner & Stinebrickner, 2011; Wiswall & Zafar, 2013). As compared to the classical 
economic theory of optimal utility maximization and rational decision-making under the 
assumption of full information and well-defined preferences, behavioral economists have offered 
insight into how decisions are made under incomplete information and limited cognitive 
resources (see Becker, 1962; Beshears et al., 2008; Simon, 1959, 1976; Tversky & Kahneman, 
1974). This insight is particularly useful in understanding the theoretical consequences of early 
major selection. 
New college students lacking experience-based knowledge and feedback are more likely 
to misjudge self-efficacy and may, therefore, select majors that do not match their particular 
skills. In Stinebrickner and Stinebrickner‘s (2011) study, for example, students‘ preferences for 
STEM fields in the first year reflected a combined influence of true preferences and decision-
making errors that were corrected after a learning process. Specifically, students appeared to 
overestimate math-specific abilities at the time of college entry, and tended to sort away from 
quantitative majors only after observing lower-than-expected feedback in the form of college 
GPA.  
Successful major selection also depends on a student‘s ability to choose programs that 
align with academic and career interests and goals. College-aged students, however, are 
largely defined by wavering preferences and uncertain interests, which may leave them more 





amount of time (Cook, 1970; Cuseo, 2005; Scott-Clayton, 2011; Simon, 1976).4 Bounded 
rationality may lead students to avoid complex major-matching processes in favor of selecting 
into majors that are chosen by others, such as advisors, family members, or friends (see 
Beshears et al., 2008). Indeed, as behavioral economists might predict in the absence of full 
information, Beggs, Bantham, and Taylor (2008) found that students who declared majors early 
on in their postsecondary careers relied on family and peer influences and assumptions about 
introductory course content and difficulty.  
After initial matriculation, students gain information through various experiences and 
interactions both in and out of the classroom. As a student accumulates more information, 
beliefs and preferences are likely to change, and preferred alternatives, which more closely 
approximate the student‘s optimal major choice, are likely to be identified (see Plott, 1996).5 
Within the revealed preferences framework of rational-choice theory, once an individual 
recognizes prior choices as suboptimal to current interests and goals, the individual revises 
decisions to reflect the choice that provides the greatest benefit.  
Given the increased probability that a student will select into a major that does not align 
with her interests and goals in the first term due to limited educational experiences and 
feedback, classical economists would predict increased major switching after students 
accumulated the knowledge necessary to identify more preferred pathways. However, recent 
work in behavioral economics and psychology has suggested that there may be several reasons 
why a student might fail to sort herself into the more preferred major-match even after that 
pathway has been identified. Some students, for example, might delay changing majors due to 
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 Although the application of behavioral economics to education is relatively nascent, the field‘s study of 
long-run decision-making overwhelmingly has concluded that young adults are particularly prone to decision-making 
errors due to inexperience (Agarwal, Driscol, Gabaix, & Laibson, 2008; Lavecchia, Liu, & Oreopoulos, 2015; Lusardi, 
Mitchell, & Curto, 2010). 
 
5
 In theory there will be an optimal major for every individual that most closely aligns with each student‘s 
preferences, interests, abilities, and goals. In practice, however, it may be impossible to identify the ideal alternative 
particularly in the absence of complete information. Yet, with time, a student should be able to use updated 
information and new experiences to identify the most preferred major given individual constraints within the set of 





regret aversion, a phenomenon wherein an individual hesitates to act in an attempt to avoid a 
real or perceived associated loss or cost (Scott-Clayton, 2011). In the major-selection context, 
regret aversion might explain why students would avoid major switching if they believed that 
doing so would eliminate the possibility of taking up an alternative pathway later on; indeed, as 
previously mentioned, institutional efforts to avoid restricting post-community college options 
may partially explain tendencies for community colleges to guide students toward general credit 
accumulation (see Cohen & Brawer, 2008). Other students may put off switching majors even 
when doing so is in their best interest because the decision involves current costs and future 
gains (see Laibson, 1997). In instances of hyperbolic discounting, the student may choose to 
delay switching into the major that they have identified as more preferred to their initial choice 
so as to delay the cost of such switching, which may include bureaucratic hassles or taking 
more difficult major-specific courses. Taken together, behavioral economic theory suggests that 
attaining the final and permanent student-major match may be a much more complicated 
process than classical economists might assume. 
1.3.3 Decision-Making in the Community College Context 
The threat of student-major mismatches may be heightened in the community college 
context for a number of reasons. First, open-access policies, or the adoption of non-competitive 
college admission practices, suggest that community college students may be more likely to be 
at the margin of participating in higher education (Kane & Rouse, 1999), and thus arguably even 
less certain than traditional 4-year college students of their particular academic pathway. 
Second, decision-making errors may be more likely in the community college context due to 
increased complexity of choice caused by an overwhelming number of available program 
alternatives, some of which may even be unknown to students, which can lead to passive 
choices directed by others (Bailey et al., 2015; Scott-Clayton, 2011). Finally, behavioral 





those decisions are based on the experiences of others, may be suboptimal due to an inability 
to judge the applicability of others‘ experiences to the individuals‘ own context (see Beshears et 
al., 2008). This process of decision-making may be even less helpful in the community college 
context, where students are often first-generation college-goers with fewer outside resources, 
including access to college-educated influencers (Bailey, Jenkins, & Leinbach, 2005; 
Rosenbaum et al., 2009). Basing decisions on the opinions or experiences of others within their 
social network may increase the likelihood of decision-making errors for these students, 
particularly when there is no clear process or mechanism in place to help students sort through 
their interests and goals. The probability of a student-major mismatch thus may be exacerbated 
given that community colleges traditionally have offered limited or no assistance to students 
sorting through their interests and goals (Bailey et al., 2015; Grubb 2006; Karp, 2013). Indeed, 
previous studies on academic preparation and college know-how have suggested that students 
who need the most help navigating complex tasks such as exploring degree options and 
educational planning may be the least likely to know where to turn for information or support 
(Deil-Amen & Rosenbaum, 2003; Karp & Bork, 2012). 
Because community college students may be among the least prepared to make early 
major decisions, reforms encouraging early adoption and commitment to specific pathways at 
the time of enrollment may exacerbate an already pre-existing propensity for poor student-major 
matches. This suggests that exposure to and information about program pathway alternatives 
through early college experiences may prompt students to resort themselves into majors that 
better align with their own underlying characteristics, tastes, and aspirations. Unfortunately, 
there is a paucity of literature on major switching or the timing of major-related decisions to 
provide an empirical basis for such arguments within the community college context. However, 
classical economic theory would predict that an increased propensity for student-major 
mismatches among community college students will lead to a subsequent increase in major 





Theoretically, the act of major switching should always improve student outcomes under 
the assumptions of complete information and certainty. That is, armed with more complete 
information, students who switch majors do so because they have identified programs that are 
better suited for their own normative preferences and aspirations. Indeed, limited research has 
concluded that major switching may increase completion rates among 4-year students (Micceri, 
2001; Murphy, 2000). Under the same assumptions of full information and certainty, major 
switching should be associated with increased graduation rates within the community college 
context as well. However, it may not be reasonable to apply the same set of assumptions to 
community college students, and, thus, it may be more likely that such students will exhibit 
error-prone major-switching decisions. Less support, more choices, and frequent unexpected 
obstacles may make it difficult, if not impossible, to identify and calculate the full set of benefits 
and costs prior to switching. For example, community college students may encounter 
unforeseen financial issues related to lost time and credits (Complete College America, 2011; 
Monaghan & Attewell, 2015) or misunderstand the financial implications of their choices (see 
Cohodes & Goodman, 2013). It is also possible that a student will choose an alternate major 
based on misinformation or minimally updated experiences, particularly if not given sufficient 
opportunity to explore alternatives due to having focused on a single discipline since entry.6 
Given a heightened propensity for ill-informed or misguided major switches, the relationship 
between major switching and student outcomes may not be as straightforward as it is in the  
4-year context.  
Importantly, community college students are motivated to enroll for varying reasons 
beyond obtaining an associate degree, including upward transfer. Although classic economic 
theory predicts a positive relationship between major switching and community college degree 
completion, the impact on transfer is likely more complicated. As explained by Beshears et al. 
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 Although, regardless of initial major chosen, community college students generally take 100-level courses 
to satisfy general education requirements, pre-major programs may restrict general education course-taking to a set 





(2008), individuals who are aware of suboptimal choices may not always actively take 
meaningful action to correct previous decisions, particularly when the marginal cost of delayed 
action is small. In other words, students may switch majors only when doing so will reap 
immediate benefit. In the case of the community college student seeking to transfer to a 4-year 
institution, the student-major match may be less important in the short run as long as the 
student‘s initial program choice permits upward transfer. Additionally, these students may delay 
their decision to switch into an alternate major in order to avoid the costs that may be incurred 
by doing so (for example, lost credit applicability, new course requirements at the community 
college, the time spent filling out a change of program request, or visiting with an advisor to 
initiate the change). Thus, major switching may in itself relate to and reveal different academic 
intents across students, and as such be observed less frequently among those with transfer 
goals.  
Students who intend to transfer are rarely encouraged to pick a specific direction due to 
a belief that general education course-taking will offer the flexibility needed to transfer 
successfully into a broad range of bachelor degree programs (Fonte, 1997; Jenkins et al., 
2017). If transfer students do delay selecting into their most preferred and final major choices 
and thus are less likely to be seen engaging in major-switching behaviors, the relationship 
between rates of transfer and major switching will be negative. Notably, although major 
switching may be associated with decreased rates of transfer, the relationship will at least 
partially reflect differences in academic intentions of students as opposed to differential impacts 
of switching on outcomes. Of course, a negative relationship between major switching and 
transfer could also signal that the potential of transfer among major switchers is diminished, 
particularly if switches are initiated with incomplete information and lead to lost credits, financial 






1.4 Empirical Strategy 
This paper estimated the relationship between major declaration patterns and student 
outcomes using a competing risk event history method in a discrete-time setting. Hazard models 
are specifically constructed to measure if and when events occur, and are thus particularly 
appropriate for analyzing dynamic processes involved in community college pathways and 
student decision-making. Discrete-time models, like the one employed here, are most 
appropriate when time at risk is measured in grouped intervals of time, i.e., student enrollment is 
measured in consecutive terms passed since first entry.  
Discrete-time event history models estimate the hazard or risk of obtaining an outcome 
of interest in each observation period, where the given outcome of interest occurs only once for 
each individual. In other words, hazard estimates represent the conditional probability that an 
individual will obtain an outcome in time period j, given that she is still in the risk set. A student 
is considered to be in the risk set as long as j is less than Ti, where T is the time period j when 
student i experiences an outcome of interest (also referred to as the target event). When time is 
counted from the origin, or from entry, T can be interpreted as the amount of time at risk, spell 
length, or survival time for each student i. Formally, the population discrete-time hazard function 
of experiencing a target event in time period j, or the set of discrete-time hazard probabilities as 
a function of time, can be modeled as the conditional probability that individual i will experience 
an event in time period j given that individual i has not experienced that event prior to time 
period j or: 
h(tij) = Pr [Ti = j | Ti ≥ j] (Eq. 1.1) 
Importantly, Eq. 1.1 is algebraically equivalent to the cumulative conditional probability density 
function, or the probability that the event will occur in time period j given that it must occur at 





Event history models deviate from, and are arguably better suited to describe the 
occurrence and timing of events related to higher education than, more familiar statistical 
models such as Ordinary Least Squares (OLS) (DesJardins, 2003). As compared to person-
level datasets that contain one observation per individual, discrete-time event history models 
approach analysis on a period-by-period basis with j entries for each individual i, for a total of 
j x i observations.7 Formatting data in this way permits the introduction of both time-invariant 
variables (which remain constant for each person in all periods) and time-variant variables 
(which take on different values in different time periods). Thus, hazard models overcome the 
propensity of non-dynamic models, such as OLS, to mask the variation due to factors which 
change over time.  
Another benefit of the person-period dataset is the ability to analyze observed and 
censored event times simultaneously. As compared to OLS and other non-dynamic statistical 
models, event history analysis avoids the systematic exclusion of relevant information of 
students whose completed spell length T*i is greater than the total observation period for that 
student. Specifically, person-period data are formatted so that each individual has a separate 
record for each discrete-time period so long as the individual is still eligible or at risk of event 
occurrence. That is, when time is counted from the origin j = 1, each student i will have  
T observations equal to event time, T*i, or the time at which the individual is censored, C*i, 
whichever comes first, such that: 
Ti = min{T*i, C*i}  (Eq. 1.2) 
That is, hazard models address the inevitability of censored event times and utilize all available 
data, as compared to non-survival analysis models which often drop censored observations or 
presume non-occurrence, increasing the probability of bias.  
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Importantly, event history models deal effectively with censoring that occurs when the 
period of observation ends before an event occurs and the censoring is non-informative or 
independent of outcomes. Under these conditions, event history models assume that all 
individuals who remain after the censoring date, defined as the end of data collection, are 
representative of those who would have remained had censoring not occurred. In other words, it 
is assumed that: 
            
                             
 = 
            
                                                             
 (Eq. 1.3) 
where Y is equal to 1 for individual i if the outcome of interest occurred in time period j. When 
the equality above (Eq. 1.3) is satisfied (i.e., both denominators are equivalent), censoring is 
ignorable with respect to outcome Y, and data from the censored subjects can be used to 
estimate hazard rates prior to the time censoring. The ability to ignore censoring rather than 
conditioning on its nonoccurrence allows greater estimation precision.  
Indeed, the validity of event history methods relies on the assumption of non-informative 
censoring. In its most basic form, event occurrence is understood as a transition from one state 
into another. For single-event histories, individuals are defined by one of two mutually exclusive 
states in each time period of observation (Yij = 1 or Yij = 0).
 8 Focus on a single outcome of 
interest, however, may not always be appropriate.  
Take, for example, a study that seeks to understand the risk of dropping out among 
college students. Recall that the hazard function estimates the probability that Y occurs in time 
period j given that the student i has not already experienced event Y in time periods prior to j (or 
the probability of experiencing the event given that individual i‘s time-to-event is less than or 
equal to the number of elapsed time periods since entry). Under a single-outcome hazard 
model, students would leave the risk set only after dropping out of college or when censored by 
time. However, if dropping out is interpreted to mean leaving college prior to degree completion, 
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students who obtain a postsecondary degree should not remain in a risk set for dropping out, as 
students who earn a degree are no longer capable of dropping out; these students essentially 
have been censored. Utilizing Eq. 1.3 demonstrates that censoring by graduation violates the 
assumption of non-informative censoring in this example. Specifically, the denominators are no 
longer equivalent: the probability of not dropping out before time period j is not equal to the 
probability of not dropping out AND not obtaining a degree before time period j. In other words, 
program completion is a non-ignorable way of leaving the risk set, and any hazard estimations 
will be invalid. 
Competing-risk analysis offers the potential to overcome non-ignorable censoring. In the 
competing-risk setting, subjects are followed until they experience any of several mutually 
exclusive outcomes of interest. In such models, individuals can leave a risk set due to 
experiencing a particular outcome of interest, by experiencing a competing outcome or by being 
censored by the observation period. Importantly, an individual is only followed until she 
experiences any one of the events of interest. Any observations after one of the mutually 
competing events occurs are dropped. Competing risks should encompass all ways in which an 
individual could meaningfully leave the risk set so that the equality represented in Eq. 1.3 is 
once again satisfied and censoring can be considered non-informative and ignorable.  
It has been argued that single logits can be used to estimate each competing risk 
separately by defining destination-specific censoring variables (Singer & Willett, 2003). However, 
several authors have cautioned against this strategy when time is intrinsically discrete, citing the 
non-separability of hazards for discrete survival times and the potential to miss non-ignorable 
outcomes (Jenkins, 2005; Scott & Kennedy, 2005). Furthermore, estimates resulting from single-
outcome models can be inefficient (Allison, 1982; Hosmer & Lemeshow, 2000). Therefore, 
multinomial logit hazard models are typically used to assess competing risks with event history 
techniques (Scott & Kennedy, 2005). In the multinomial context, each outcome must be mutually 





requirement, I modeled the following five mutually exclusive and exhaustive outcomes against a 
reference category of no outcome at all, or students who remain at risk after the final observation 
term, which in the case of event history analysis can be thought of as right censoring: 
1. associate degree completion,9  
2. upward transfer post-associate degree completion, 
3. upward transfer prior to earning an associate degree, 
4. certificate or diploma completion,10 and  
5. drop out (non-enrollment for 6 or more consecutive terms) 
In this case, students were considered to be in the risk set as long as they were still enrolled.11  
In the multinomial logit setting, the hazard of event occurrence, h(y,tj), is compared to the 
hazard of the reference category, or non-event status, h(0,tj).  After the introduction of observed 
heterogeneity into the definition of hazard and upon dropping the i‘s for simplicity, the general 
model for the hazard of subject i of outcome y in term j can be written as: 
h(y,tj) = 
        
   ∑          
 
Lyj = βpyMpj + ρqyXqj  + δryZrj + λsyI s1 (Eq. 1.4) 
where the probability that student i experienced event y in term j is conditional on still being at-
risk (i.e., that student i experienced no event y ∈ Y in terms prior to j) and a vector of covariates 
L at time j for student i. Specifically, L contains a series of major-declaration indicators (Mp) 
including a time-varying dummy for the timing of student i‘s first major switch, student 
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 In this paper, associate degree completion was defined as a student who graduates with an associate 
degree but does not transfer to a 4-year institution over the time period observed. 
 
10
 In this paper, certificate or diploma completion was defined as a student who graduates with a non-
associate community college credential, but does not transfer to a 4-year institution over the time period observed. 
Importantly, in the analysis presented here, certificate and diploma outcomes were not recorded for students who 
earned an associate degree within 6 years, even if non-associate community college awards were granted prior to 
associate degree completion.  
 
11
 Recall that in the event history context, individuals drop out of the dataset after any outcome or transition 
is observed. Therefore, students who did not experience any of the possible exit outcomes remained in the risk set 
and, for the purposes of this study, were considered enrolled. Similarly, students who dropped out were no longer at 





demographic (Xq) and academic (Zr) characteristics and institutional characteristics (Is) at the 
time of entry (j = 1). Outcome specific covariates are estimated using h different equations 
where h = Y-1 such that the nonevent, 0, is not considered an outcome.  
It should be noted that contemporaneous links between time-varying predictors, such as 
major switching and outcomes, can be worrisome if the estimated relationship is affected by 
hazard status in any given term (see Singer & Willett, 2003). For example, a student might have 
initiated a major change in her last term of study because her transcript more appropriately 
aligned with the requirements of an alternative pathway, and a program change was necessary 
to ensure graduation eligibility. In this case, the time-varying predictor correlated with major 
switching would be rate-dependent at time tj because the value was affected by the individual‘s 
hazard rate at time tj. To overcome the potential of rate dependence, I included lagged 
predictors of major switching, thereby assessing the impact of switching programs in the term 
after the switch. 
To specify the algebraic model, I took the logit of hazard presented in Eq. 1.4 and 
constrained it to be linear with time by introducing a set of time-indicators that represent each 
time-period or term of enrollment. The relationship can be expressed as: 
logit h(y,tj) = log[ h(y,t)/h(0,t) ] =  αjyDjy + βpyMpj + ρqyXqj + δryZrj +λsyIs1    (Eq. 1.5) 
where each intercept parameter, αj, represents the log odds of event occurrence in that 
particular term of enrollment and each slope parameter, βpy, ρqy, δry,and λsy, represents the 
change in event occurrence relative to no outcome at all due to a one-unit difference in the 
associated predictor, controlling for all other included covariates. This general non-parametric 
representation of time placed no functional restriction on how time affects the outcomes of 
interest and allowed the most flexible hazard shape (see Singer & Willett, 2003). Furthermore, 
the use of a fully flexible duration dependence model reduced the potential for omitted variable 





series dichotomies (Dolton & von der Klaauw, 1995). For interpretability I will present results as 
hazard ratios (i.e., a type of odds ratio or measure of relative risk).  
1.5 Data 
1.5.1 Data Overview 
This study used unit record, administrative data of students who enrolled in college for 
the first time between Fall 2002 and Fall 2004, provided by a single state‘s community college 
system. The dataset tracks enrollment by students across all of the system‘s college campuses 
for 18 terms (6 years) through Summer 2010. Despite the age of the dataset used for this 
analysis, it remains a distinctive source of detailed transcript data, including major declarations 
for each Fall, Spring, and Summer term from the time of entry through exit from the community 
college, as well as information on student demographics and financial aid. Although the 
observation period used for this study was 6 years from initial enrollment, time at risk was 
measured in terms enrolled rather than terms elapsed since initial enrollment. I chose to count 
time at risk in this way due to the widely varying enrollment patterns documented among 
community college students (Crosta, 2013b; Jenkins & Fink, 2016). 
In order to focus the present research on ―traditional‖ community college students, the 
final sample was limited in a number of important ways. First, I eliminated students with any 
previous college experience, including dual-enrollment, thereby removing students who may 
have been better equipped to select a program of study at entry or navigate general college 
processes. Second, the sample was limited to students who persisted for 2 or more terms.12 
The reason for this is twofold: (a) major declarations were recorded once per term and limiting 
analysis to students who enrolled in at least two semesters of college ensured that every 
student was at risk for major switching, and (b) this limitation ensured a more comparable 
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sample of community college degree- or credential-seeking students by eliminating those 
individuals who attended college with the sole purpose of accumulating a limited number of 
credits at a lower cost, as measured by money, effort, or otherwise, prior to moving on to an 
alternative secondary option or the labor market.13  
Finally, because competing-risk analyses rest on the assumption that every student is at 
risk for every competing outcome given that no other competing event has occurred, I limited 
my analysis to students who enrolled in an Associate of Arts (AA), Associate of Science (AS), or 
Associate of Fine Arts (AFA) degree program in their first term.14 That is, I excluded students 
enrolled in non-transfer-oriented associate programs or other career and technical education 
(CTE) pathways that were less likely to transfer successfully to a 4-year institution. Limiting 
analysis to students on a transfer-oriented pathway, therefore, ensured a more homogeneous 
group of students with similar goals and aspirations who, at the time of entry, were eligible or at 
risk for each of the five mutually exclusive outcomes considered, including: (a) associate degree 
completion, (b) upward transfer post-associate degree completion, (c) upward transfer prior to 
earning an associate degree, (d) certificate or diploma completion, and (e) drop out.15 Students 
who remained enrolled after the observation period were by design considered to be right-
censored and in the multinomial logit framework analysis comprised the comparison group by 
which the estimated impacts on other outcomes were measured. The final person-period 
dataset included 209,030 observations for 39,037 students. 
The main independent variable of interest was a time-varying indicator that turned on  
(0 to 1) the term after a major switch occurred and remained on in all periods thereafter. 
Importantly, this indicator captured the constant proportional shift in the odds of a student 
                                                        
13
 This strategy follows previous attempts to identify degree-seeking students by limiting analysis to students 
who have accumulated at least 10 (Adelman, 2006) or 12 (Cohen, 1994) credits.  
 
14
 Students enrolling in the Associate of General Education (AGE) programs were excluded from analysis 
since in the state under review, the AGE is not considered a transfer-oriented degree. 
 
15
 Drop out was defined as any spell of non-consecutive enrollment for at least six sequential terms, 





experiencing the target event across all time periods. To measure differences by initial program 
declaration, I also included a dummy variable indicating whether the student enrolled in a 
specific pre-major in term 1, as well as a time-varying indicator that turned on in the term in 
which a student narrowed in on a specific major (and remained zero if the student never 
selected into a pre-major from the corresponding general studies major).  
I also took advantage of the depth and quality of the administrative dataset and included 
a rich set of control variables. Specifically, I included the following time-invariant covariates in 
my final models: sex, age, race, limited English proficiency (LEP) status, high school diploma 
status, in-state residency status, employment status in the first term of enrollment, and proxies 
for academic preparation as determined by placement into developmental education courses. I 
also included time-varying controls for full-time enrollment to measure the intensity of enrollment 
in each term as well as a cumulative measure of GPA in each term. I also considered whether a 
student was a Pell Grant16 or Temporary Assistance for Needy Families (TANF)17 recipient to 
partially control for socioeconomic status (SES). Cohort and community college influences were 
accounted for through the use of several institutional indicators for the community college 
measured in the student‘s first term of enrollment.  
1.5.2 Patterns of Major Declaration 
The present analysis relied on the identification of patterns of enrollment, focusing on 
characteristics of major declaration in each term of community college enrollment. Programs of 
study offered by each college within the state‘s community college system were categorized as 
either general studies or a specific pre-major. The difference between the two types of programs 
related specifically to curricular requirements; general studies programs offered relatively 
greater flexibility than those associated with a pre-major.  
                                                        
16
 The Pell Grant is a federally awarded subsidy for low-income students who demonstrate a financial need. 
 
17





General and specific pre-major pathways were offered across all transfer-oriented 
associate degree programs. Students who enrolled in a generalized associate degree program 
followed a curriculum that fulfilled general education requirements and reflected the distribution 
of academic discipline areas offered institution-wide. Instead of being constrained to certain 
courses or course sequences pertaining to a particular topic, students were permitted to select 
from a list of transferrable and non-transferrable courses that covered an array of topics within 
the broad degree area. Transfer programs associated with specific pre-majors, on the other 
hand, were more structured versions of the corresponding generalized program pathway and 
included specific coursework to prepare students for specific majors or specializations at the 
baccalaureate level. Accordingly, such students fulfilled general education requirements and 
simultaneously developed a foundation for advanced study in a particular major by taking major-
specific general education classes and using elective credits to fulfill additional pre-major 
requirements. Importantly, students who satisfied the program requirements of a specific pre-
major (e.g., AA in Criminal Justice) also satisfied the requirements of the corresponding general 
major (e.g., AA), but students who followed the curriculum of the generalized major did not 
necessarily fulfill the requirements of any given pre-major.  
I tracked major declarations for each Fall, Spring, and Summer term from the time of 
entry through either exit from the community college or 6 years of enrollment (whichever 
occurred first). In the first term, I designated whether the student enrolled in a general program 
or a specific program associated with a pre-major. For every subsequent term,18 I designated 
the student‘s action regarding her major with respect to three possibilities: (a) no change in 
major, (b) a delayed declaration (defined as narrowing in on a specific pre-major corresponding 
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 Terms represent the time since entry for each student, such that each student‘s first term of enrollment 
was labeled term 1, regardless of whether it was Fall, Spring, or Summer, and the student‘s second term of 
enrollment was term 2, even if the student took a break in enrollment between terms. Therefore, students‘ semesters 





with the initial general program), or (c) a non-vertical movement between majors.19 For this 
study, I considered a student to have switched majors20 in any given term if she exhibited one of 
the following behaviors:  
 switched from one pre-major to another pre-major (e.g., AA in Criminal Justice   
AA in Social Work); 
 switched between general programs of study (e.g., AA  AS); and 
 switched between a general program of study and a pre-major associated with 
another program in either direction (e.g., AS  AA in Criminal Justice or AA in 
Criminal Justice AS). 
Importantly, vertical movements between a general program of study and a pre-major in 
the same program grouping were not considered switches. In my construction of the major-
switching indicator, I also excluded movements from a pre-major into the associated general 
major (e.g., AA in Criminal Justice  AA) because by institutional design, such switches did not 
constitute any change in program requirements. Movements in the other direction (e.g., AA  
AA in Criminal Justice) also were excluded because these major declaration patterns arguably 
are better understood as ―narrowing in‖ or ―delayed decisions‖ rather than a change in academic 
focus.  
During the period of observation, in the community college system under review, 
students were required to declare a major at the time of enrollment. This requirement meant that 
the registrar told students who were uncertain about their educational pathway that they had to 
select a major regardless of actual academic intent.21 Conversations with several registrar staff 
members in the state under review revealed that this requirement often led students to select 
                                                        
19
 Vertical movement between majors was defined as movements between specific pre-majors and general 
studies majors within the same degree program (i.e., narrowing in or widening out).  
 
20
 While this paper considered a dichotomous definition of major switching, Table A.1, located in Appendix 
A, presents a more nuanced look at students‘ first major transition by origin and destination major-type. 
 
21
 To the best of my knowledge, no system-wide protocol existed to assist students who were unsure of their 





into one of the general programs of study (and most often into the Associate of Arts program). 
Therefore, students who began in a general program of study and eventually selected into a 
more specific major may reflect the process of identifying or narrowing in on a particular 
academic focus, as opposed to a change in academic interests. Accordingly, I take the position 
that such behaviors were essentially different from major-switching behaviors, as defined by this 
research. However, these pathway decisions are important and potentially reflect deliberate and 
focused movement along a singular, cohesive path. Broadly speaking, these types of behaviors 
might approximate a version of the meta-major approach to major selection wherein students 
are initially exposed to broad collection of academically related programs and select into a 
specific major within that category after a period of exploration. Therefore, delayed decisions, or 
instances of narrowing in, were analyzed and discussed separately from general switching in 
the final analysis.22  
To aid in the understanding of major-declaration behaviors, Table 1.1 presents a term-
by-term visualization of major declaration patterns observed in the sample. The position of each 
letter represents the student‘s major declaration action in the corresponding term of enrollment, 
such that the first letter represents the student‘s first term, the last letter represents the student‘s 
last term, and the number of letters comprising the sequence equals the number of terms the 
student was enrolled in community college over the duration of analysis. Every student begins 
with either a ―G‖ or ―P‖ in the first term, representing an initial declaration of a general or specific 
pre-major, respectively. In terms 2 through 18, student major-declaration behaviors were 
defined as one of the following:  
 ―+‖ No Change;  
                                                        
22
 Students who initially enrolled in a general program were only considered a delayed decider if they 
selected a corresponding specific major in the first term they changed programs. Vertical movements between 
general and specific majors within the same program after the first program change were considered neither delayed 
declarations nor program switches. Furthermore, if a student‘s first program change was not a vertical movement 





 ―D‖ Delayed Declaration—a vertical move within the same program (from general to 
specific) during the student‘s first program change; 




Patterns of Major Declaration 
Pattern  Frequency % Cum % 
G+ 5,741 16.33% 16.33% 
G++ 3,157 8.39% 24.71% 
G+++ 3,018 8.18% 32.89% 
G++++ 2,137 5.68% 38.57% 
G+++++ 1,833 4.75% 43.32% 
P+ 1,308 3.72% 47.04% 
G++++++ 1,261 3.15% 50.19% 
G+++++++ 896 2.39% 52.59% 
GS 856 2.15% 54.74% 
P++ 747 1.98% 56.72% 
P+++ 679 1.88% 58.60% 
G++++++++ 544 1.43% 60.03% 
P++++ 542 1.27% 61.30% 
P+++++ 446 1.18% 62.49% 
G+S 423 1.02% 63.51% 
G+++++++++ 398 0.88% 64.39% 
GS+ 356 0.82% 65.21% 
P++++++ 299 0.77% 65.98% 
G++S 297 0.72% 66.70% 
PS 264 0.71% 67.41% 
N 25,202 67.41%  
 
 
Focusing on the student‘s initial major declaration (general/specific), delayed 
declarations, and the major-switching status (yes/no) in each term of enrollment produced 2,193 
distinct patterns for the 39,037 students tracked by this study. Table 1.1 tabulates the 20 most 
common major declaration patterns overall, which accounted for those major enrollment 





patterns seen nationwide, most students enrolled for only a short time; nearly 50% of students 
did not persist past a fourth term of enrollment.23 Of the 20 most frequent major declaration 
patterns followed by the entire sample, 13 showed a general program declaration in the first 
term of study, 5 included a major-switch, and 0 indicated a student narrowing in on a pre-major, 
after initially enrolling in a general studies program during the first term, reflecting the relative 
infrequency of this behavior. Although the timing of switching observed varied, students 
represented by the top 20 major-declaration patterns who switched majors did so prior to or 
during the fourth term of enrollment or within 2 academic years. These observations were 
similar across students, regardless of initial major type. 24  
Figure 1.1 presents a visual representation of the probability of a student switching 
majors through the first 18 terms of enrollment for the entire sample and by initial program 
status. Importantly, the last four terms were collapsed such that the 15th term represents 
outcomes for all students in or after that term. I chose to collapse terms 15 through 18 due to 
the fact that the majority of major switching observed within the analysis sample occurred in 
earlier terms and the infrequent risk of switching in later terms yielded unstable estimates. When 
interpreting this graph, it is important to focus on the overall shape as opposed to the inevitable 
period-to-period differences that reflect sampling variation. This graph is useful in identifying 
especially risky time periods, or terms in which major switching was most likely to occur, as well 
as determining whether the risk of major switching increased, decreased, or remained stable 
over time (see Singer & Willett, 2003).  
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 Recall that the sample was restricted to include students who persisted for at least 2 terms. 
 
24
 An analysis of the top major declaration patterns by initial program type, included in Appendix A (Table 
A.2), revealed that students were fairly similar in terms of the timing and frequency of switching regardless of major 






Figure 1.1. Sample hazard of major switching by initial major choice 
 
The dashed line in Figure 1.1 indicates that over 9% of all students switched majors in 
term 2, and that percentage fell to less than 6% after term 12. Interestingly, pre-major students, 
who were generally the most likely to switch in any given time period, seemed to have 
experienced an increase in switching patterns in later terms that approximated levels of program 
changes observed in term 2 before plunging to 0% after the 13th term. Importantly, 
nonmonotonic hazard functions generally are seen in studies of sufficiently long duration, and 
little attention should be paid to period-to-period changes (Singer & Willett, 2003). Overall, 
although the composition of cohorts remaining at risk may have varied over time, the relative 
risk of switching appears to have decreased slightly, regardless of initial major chosen. 
Moving beyond snapshots of major declaration in each term, Figure 1.2 provides a 
cumulative plot of the proportion of the sample that persists in the initially chosen major through 
each time period. Figure 1.2 is more commonly referred to as the survival curve, and cumulates 
the period-by-period risk of non-switching to indicate the probability that a randomly selected 
student will ―survive‖ past period j (i.e., not switch majors in period j or in any earlier period). 





S(tij) = Pr [Ti > j] (Eq. 1.6) 
Importantly, individuals can only survive as long as they are in the dataset and eligible for the 
target event. In this case, the student must have been enrolled through the time period of 
interest and must not have switched majors in that term or any previous term. Under the 
assumption of independent censoring, the survival curve depicts what would have happened 
under no censoring, or if all students remained enrolled through the observation period.  
Figure 1.2 confirms the pervasiveness of major switching among students. More than 
50% of the risk set would have switched majors before term 10 (notably, 50% of students 
declaring a pre-major in term 1 are exhausted by term 8). Note that when the survivor function is 
flat, the interpretation is that the change in the risk of major switching is zero. Figure 1.2 also 
shows that the risk of major switching was largest in earlier terms of community college 
enrollment. Finally, note that Figure 1.2 also implies that not all students would have switched 
out of their initially chosen major, indicating, perhaps, that some students would have never 
identified a more preferred major to their initial choice. 
 






1.5.3 Descriptive Statistics 
Table 1.2 presents a quantitative summary of major-switching behaviors as well as 
descriptive statistics on observable characteristics for the full analytic sample.25 As previously 
mentioned in Section 1.4, I lagged major-declaration behaviors by one term in order to avoid 
issues with endogeneity resulting from contemporaneous links between time-varying predictors 
and outcomes. Therefore, it is important to note that major switching was defined as any non-
vertical program switch that occurs prior to the student‘s last term of enrollment.  
Overall, the results presented in the first two panels of Table 1.2 suggest that major-
declaration patterns indeed varied across students. While the majority of the students in the 
sample selected into a general studies major, nearly 20% enrolled in a specific academic 
concentration at entry. Descriptive results confirmed that major switching is a common 
enrollment pattern observed for community college students tracked by this research; over a 
third of students who entered an associate degree program and persisted at the community 
college for at least 2 terms switched their major at least once, and approximately 16% switched 
multiple times. Interestingly, about one-fourth of the students enrolled in a CTE program at 
some point during their college careers. Perhaps unsurprisingly, major switching appears to 
have been slightly more common and more frequent among students who declared a specific 
pre-major at the time of community college entry.26 
The third and fourth panels of Table 1.2 present descriptive statistics on observable 
characteristics for the full analytic sample, column 1, and by each subgroup considered, 
columns 2 through 5. Generally speaking, students were fairly similar across measures of 
                                                        
25
 An analysis of the top major declaration patterns by initial program types, included in Appendix A (Table 
A.2), revealed that students are fairly similar in terms of the timing and frequency of switching, as well as the total 
number of terms enrolled, regardless of initial program specificity. 
 
26
 Nearly 8% of students switched majors for the first time in their last term of enrollment. Importantly, 
because vertical movement within the same program was not considered a change, students who switched majors in 
the final term of enrollment were switching into majors that did not programmatically align with the major they were 
enrolled in for the majority of their community college tenure. This may suggest that some students delayed the 





demographic and academic characteristics regardless of initial major declared, with small 
differences uncovered in only a handful of measured attributes. Specifically, students who 
initially declared a pre-major were slightly more likely to receive Federal Pell Grants and slightly 
less likely to be placed into developmental education classes than their general studies peers. 
Pre-major students were also more likely to report associate degree intentions at the time of 
entry and less likely to enroll in a STEM field. 
Although major-switchers were more likely than major-persisters to be female and Pell 
Grant and/or TANF recipients, other student demographics were relatively similar by major-
switching status. More variation, however, was observed by major-switching status. For 
example, in terms of enrollment characteristics, major-switchers enrolled for more terms and 
earned more college credits as compared to major-persisters; on average, students who 
switched majors earned over 18 credits more and enrolled for an additional 2.5 terms, as 
compared to their non-switching peers. Students who switched majors were also more likely 
than non-switchers to have developmental coursework requirements, and more likely to express 





























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































A summary of community college exit outcomes for students by initial major choice and 
major-switching status is provided in Table 1.3. Overall, student outcomes for the analysis 
sample were similar to those observed nationally, regardless of initial program specificity 
(Jenkins & Fink, 2016). When looking at outcomes by major-switching status, however, students 
appear to have varied in the particular ways they exited the community college, if at all, over the 
time period observed. For example, major-switchers were much more likely to earn a 
community college degree. Specifically, major-switchers were approximately 14 percentage 
points more likely to earn an associate degree and 7 percentage points more likely to have 
earned a certificate or diploma. Major-persisters, on the other hand, were much more likely to 
transfer. While there was only a two percentage-point difference in the rate of transfer after 
earning an AA or AS, major-persisters were nearly three times more likely to transfer prior to 
associate degree completion than their major-switching peers. These observed differences in 
transfer and completion rates may reflect differential academic intentions. Finally, major-


































































































































































































































































































































































































































































































































































































































































































































































1.6.1 Hazard Estimates 
To examine the relationship between major switching, initial program choice, and each 
exit outcome of interest, I estimated several hazard models beginning with a simple baseline 
model, including a series of time indicators and a time-varying dummy variable indicating 
whether the student switched majors in the previous term. This time-varying dummy turned and 
remained on (0 to 1) in the term following the student‘s first major switch. If the student never 
switched majors, the variable remained 0 for all terms. After estimating baseline hazard by initial 
major status alone, I introduced a series of covariates and controls, including demographic, 
academic, and institutional characteristics measured at the time of entry. Given the definition of 
major switching considered in this paper, in the next model I included a time-varying indicator, 
indicating the term in which the student first narrowed in on a specific major, if ever. The final 
model tested for differences in the apparent impact of major switching among students by initial 
program type by introducing a dummy indicator for whether or not the student enrolled in a pre-
major pathway in term 1 as well as an interaction term.  
Logistic regression parameters from maximum likelihood estimation for each 
specification are presented in Table 1.4 in the form of odds ratios. Although not shown, each 
model included a series of 15 time indicators (one for each term of enrollment from periods 2 
through 14 and a collapsed indicator for terms 15 through 18) that remained significant across 
all specifications, suggesting that the risk of each outcome varied with time. The final two rows 


















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Columns 1 through 5 of Table 1.4 present estimates of the baseline relationship derived 
using a lagged dummy variable indicating whether and when a student switched programs. In 
the multinomial logit setting, estimates represent the corresponding change in the odds of each 
outcome relative to the reference category, which in this case was remaining enrolled in 
community college past the observation timeframe. Baseline hazard estimates suggest that 
relative to no outcome at all, students who switched majors were 1.3 times as likely to earn an 
associate degree and 7.64 times as likely to earn a certificate or diploma as non-switchers, but 
simultaneously had a lowered risk of transferring. Furthermore, although there was slightly lower 
odds of dropping out, odds ratios close to one imply only small differences in outcomes between 
switchers and non-switchers.  
A useful feature of multinomial logit models is the ability to compare outcome-specific 
parameters to one another due to the fact that the odds ratio, which in this case can be 
understood as a relative risk or hazard ratio, compares each given outcome to the nonevent. 
For example, as compared to dropping out, students who switched majors were 1.4 
(1.323/0.932) times as likely to earn an associate degree and 8.2 (7.639/0.932) times as likely 
to earn a certificate or diploma in any given term. On the other hand, the risk of dropping out 
outweighed the probability of transfer (with or without an associate degree); students were over 
twice as likely to drop out as they were to transfer in any term following a major switch. Figure 






Figure 1.3. Sample hazard of exit outcomes by major-switching status  
 
Model 4 (Table 1.4) presents the relationship between initial major type and each 
outcome after the full set of demographic, academic, and institutional controls were 
introduced.27 Specifically, I included a series of time-invariant indicators for student 
characteristics, including controls for sex, race, age, whether the student was employed at 
entry, and several proxies for SES including LEP, Federal Pell Grant, and TANF status, in  
term 1. I also introduced several academic indicators, including measures of preparedness such 
as developmental education placement and high school diploma status, the STEM status of the 
student‘s program in term 1, associate degree intent at the time of entry, and two time-varying 
control dummies capturing the student‘s full-time status and cumulative GPA in each term. 
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Finally, a series of controls intended to capture cohort and institutional influences on student 
outcomes were added, including a set of institutional characteristics measured at the time of 
entry such as the percentage of females, high school graduates, minorities, and students placed 
in developmental education, and average expected family contribution. Results were robust to 
the inclusion of all variables. Importantly, deviance statistics were significantly reduced in each 
step, suggesting that model fit was improved by each set of controls.  
As a reminder, in the current analysis, vertical movements between general studies 
programs and specific pre-majors within the same broad degree area were not considered a 
switch, and therefore were not captured by the time-varying indicator representing the student‘s 
first major-switch. To account for this type of major-declaration behavior, I included in Model 5 a 
time-varying indicator which turned on (0 to 1) the term after a general studies student narrowed 
in on a specific pre-major program. The estimates on major switching remained robust to this 
specification. It is interesting to note the positive relationship between narrowing in on a pre-
major after the first term and student outcomes: students who made delayed major decisions 
were most frequently observed transferring after completing a program, and simultaneously 
were significantly more likely to earn an associate degree. That is, students who did not 
procrastinate selecting into a more preferred major were more likely both to transfer and to 
complete a community college degree than major-persisters. 
Given observed variation in the risk of switching by initial major type, it is important to 
understand whether the apparent impacts of switching also differed by major specificity at time 
of entry. It is possible that the impact of major switching varied by initial program type for 
students who prematurely selected into a narrowly focused pathway, if that pathway failed to 
afford the opportunity to explore other academic fields that may have been better suited to the 
students‘ abilities and preferences. That is, students who started in a pre-major pathway may 
not have gained sufficient information to greatly improve their major match, as compared to 




become aware of potential alternative pathways. Further, it may be possible that a student who 
switched out of a specific pre-major pathway may have been unable to apply completed 
coursework to the newly declared destination major, mitigating the effectiveness of major 
switching as a tool to resort into a major that better aligned with the student‘s normative 
preferences or goals.  
To assess whether major switching was differentially related to student outcomes 
according to initial program choice, Model 6 included an interaction term between initial major 
choice and the lagged major-switching variable. When interpreting this model, each estimated 
coefficient represents the expected change in odds of the corresponding outcome (as compared 
to no outcome) for a one-unit increase in the predictor variable, holding all other controls 
constant at 0. The parameter estimate on major switching now represents the apparent impact 
specific to general pathway-persisters since the variation contributed by students starting on a 
specific pathway was removed after the introduction of the interaction term, which indicates the 
difference in the probability of corresponding outcomes in any given period between the two 
groups. The apparent impact of major switching among students who enrolled in a specific pre-
major program at the time of entry was computed by multiplying the odds ratios associated with 
the interaction term and major switching. 
Generally speaking, the relationship between major switching and each outcome 
remained relatively stable in Model 6. Non-significant interaction terms indicate that there was 
not much of an observed difference in the relationship between major switching and associate 
degree completion or dropping out by initial program type; regardless of initial major, the odds of 
earning an associate degree appear to have been higher than the increased odds of dropping 
out after changing one‘s program of study. The current specification, however, does suggest a 
difference in the apparent impact of major switching on both transfer outcomes and non-
associate community college credential completion by initial program type. For example, as 




likely and pre-major pathway major-switchers were 5.03 (=0.607*8.282) times as likely to earn a 
certificate or diploma. Surprisingly, perhaps, significant interaction coefficients suggest that 
students who initially declared a specific pre-major at entry benefited more from switching than 
did students who began on a general studies program pathway. However, despite a significant 
interaction term, the associated impact of major switching on the risk of either transfer outcome 
was similarly negative. For example, as compared to general studies persisters, major-switchers 
who began on a general studies pathway were 0.36 times as likely to earn an associate degree 
and transfer to a 4-year institution. Meanwhile, major-switchers who began on a pre-major 
pathway were 0.67 (=0.361*1.863) times as likely as general studies persisters to achieve the 
same outcome as compared to no outcome at all. Therefore, while the associated impact of 
major switching on the risk of transfer was less for pre-major starters, major switching was 
associated with a decreased risk of transfer, regardless of initial-major type. 
Note that delayed deciders, or those who narrow in on a pre-major after term 1, had the 
greatest odds of transferring to a 4-year institution with an associate degree (1.4 times as likely 
as general studies persisters), while persisting on a pre-major pathway from the time of entry 
was associated with lower odds of the same outcome relative to no outcome at all (0.815). The 
inclusion of the time-varying major-switching variable suggests that the parameter estimate on 
narrowing in on a pre-major corresponds to students who did not subsequently switch majors at 
a later date. Therefore, while hasty selection into a pre-major pathway in a student‘s first term 
may have led to an increased propensity for switching and possibly thwarted transfer-oriented 
goals, entering into a more focused program of study in later terms may have increased the 
probability of success, ceteris paribus. These findings suggest that students who move from a 
more generalized to a more specific pathway within the same broad academic area may be best 
prepared to select into majors that align with their postsecondary goals, lending some evidence 




1.6.2 Heterogeneous Impacts Over Time 
It is important to recall that hazard models assume time homogeneity of covariates, 
meaning that the estimated impact of switching was averaged across all terms. There are 
several reasons, however, to believe that the relationships between major switching and student 
outcomes may have varied over time. For example, it is possible that switching majors too early 
would have been harmful or at least non-beneficial if the student had not had sufficient time to 
gather the information needed to improve the initial student-major match. Alternatively, an early 
switch may have left the student in a better position in terms of non-relevant course 
accumulation or academic fatigue. Previous studies on the timing of major choice have 
overwhelmingly concluded that students who switch early enough in their postsecondary 
careers are no worse off than their non-switching peers. Yet, these studies have assumed the 
traditional 4-year curriculum not afforded to community college enrollees. Thus, previous impact 
estimates of the timing of switching on outcomes may not apply to a group of students who, on 
average, are subject to a much more condensed timeframe.  
I evaluated the heterogeneity of switching across terms to determine how, if at all, the 
timing of a student‘s first switch was differentially related to student outcomes. Specifically, I 
estimated the relative impact of switching in each term of enrollment by introducing a series of 
time-varying indicators for the timing of first-switch, to the preferred specification from the main 
analysis, one for each term for terms 2 through 9 and one time-varying indicator for switches 
after term 9.28 Because I lagged the switching variable, each indicator turned from 0 to 1 in the 
term following the switch it represented and stayed on until the student exited the risk set. 
Therefore, if the student switched majors in term 2, the lagged term 2 dummy would have 
turned to one in term 3 and stayed on until that student left the risk set (due to experiencing one 
of the competing events or due to censoring). Importantly, because this series of dummies 
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captured the estimated effect of the student‘s first major-change, a student could only turn on 
one of the time-varying indicators. That is, a student who switched in term 2 had all zeros for the 
lagged term 3 (or 4, 5, 6, etc.) dummy indicating a switch in term 3 (or 4, 5, 6, etc.). Essentially, 
this series of dummy variables can be thought of as 10 different time-varying treatment 
indicators.  
Table A.4 in Appendix A presents results for the entire analytic sample, controlling for 
students‘ initial major type. Importantly, the cohort who remained at risk for their first switch in 
later terms may have been different from students who switched or exited the sample in earlier 
time periods. Thus, the coefficient on switching in later terms must be understood as being 
representative of individuals who remained in the sample. Further, as previously mentioned, it is 
important not to focus on term-to-term changes, but rather to look at the overall picture. Taking 
these points into consideration, overall, Table A.4 suggests that the apparent impact of major 
switching indeed varied over time in the state under review. Specifically, the positive relationship 
with associate degree attainment diminished over time such that switching after term 6 had no 
association with the probability of earning an associate degree. The positive correlation between 
switching and earning a non-associate community college credential similarly dissipated over 
time. Overall, these results suggest that information gained through early college experiences 
was most beneficial to the major-selection process for degree-completion. Interestingly, 
however, the negative apparent impact on transfer outcomes remained relatively stable across 
terms, and the apparent impact on dropping out was concentrated in the first two terms.  
1.6.3 Heterogeneous Impacts Across Students 
Postsecondary research has documented several differences across students, including, 
among other things, access to information, a propensity to acknowledge a need for help or seek 
out assistance, and the level of commitment to particular academic goals at entry. If these 




relationship between major switching and exit outcomes for all students, will have masked 
heterogeneous relationships across student groups.  
A review of existing literature on college outcomes suggested that certain students may 
be better prepared to make major-related decisions at the time of college entry. Younger 
students, for example, are largely defined by wavering preferences and uncertain interests that 
often lead to inconsiderate or rash decision-making (Cook, 1970; Cuseo, 2005). These students 
are often naïve or misinformed about specific requirements and therefore may misjudge efficacy 
(see Wang, 2010), suggesting that younger students may be least prepared to make early major 
selections and may have a higher tendency to switch majors. Older students, however, who are 
more likely to have deliberate occupational-related reasons for returning to school, may be 
ready to make and commit to a final major at entry (Bailey et al., 2003). Similarly, students with 
more college knowledge, better social networks, and greater access to resources may be better 
prepared to make an appropriate major selection at entry, decreasing the propensity of 
subsequent major switching. Given the fact that traditionally marginalized groups (e.g., low-SES 
and minority students) are among the least likely to have access to outside resources, it may be 
reasonable to predict differences in major switching by race and Pell Grant status (Deil-Amen & 
Rosenbaum, 2003).  
Figure A.1 in Appendix A displays the estimated hazard of switching majors for four 
subgroups of interest: race, gender, Pell Grant status, and age. Recall that hazard estimates are 
calculated from the proportion of students switching majors in a given time period provided that 
they are part of the eligible risk set (i.e., the student has not switched majors in a previous term, 
has not been censored, and is still enrolled in community college). As a reminder, when 
interpreting estimated hazard graphs, it is important to focus on the overall shape as opposed to 
period-to-period differences. Overall, regardless of subgroup considered, the risk of switching 
majors was highest in earlier terms, and only slightly declined with time. More interestingly, 




likely to switch majors in any given term as compared to their counterparts. Furthermore, 
younger students (aged 24 or younger at the time of matriculation) were more frequently 
observed switching majors than their older peers, particularly in later terms of enrollment. 
Although the uncovered differences were not large, increased tendencies towards major 
switching among these groups provide some evidence that lower-SES students and younger 
students may be least prepared to select majors at entry.  
A review of the literature offered less insight into whether major switching might 
differentially impact students according to any given characteristic. Theoretically, students 
should initiate a major-switch only when doing so results in a more preferred and beneficial 
student-major match. This suggests that the relationship between major switching and program 
completion should be positive, regardless of any specific characteristic considered. The 
relationship between major switching and transfer outcomes, however, may be more complex if 
certain student attributes are correlated with different propensities for behaviors such as 
procrastinating in making beneficial switches until post-transfer.  
Tables A.5 through A.8 in Appendix A compare the relationship of major switching and 
student outcomes across race, gender, Pell Grant status, and age, respectively. Overall, the 
apparent impact of major switching on student outcomes mirrors results presented in the main 
analysis; major switching was associated with an increased probability of program completion 
and a decreased probability of transfer across all groups of students considered. Importantly, 
these results imply that all degree-seeking students were able to utilize information gained after 
entry to identify their preferred, permanent major in subsequent terms. Further, if the negative 
relationship between major switching and transfer outcomes is explained by the tendency for 
transfer-oriented students to procrastinate re-sorting into their most preferred and final majors, 





1.6.4 Robustness Checks 
To test the robustness of the results presented in the main analysis, I tested two 
alternative specifications that (a) introduced a control for multiple switching, and (b) included a 
time-varying indicator capturing whether the student‘s program is transfer-oriented in any given 
term. To control for the frequency of major switching, I introduced a time-varying indicator for 
the second term in which a student changed majors. Because a student cannot change majors 
for a second time without changing majors for a first time, and because logistic coefficients are 
additive (and odd ratios are multiplicative), the coefficient on switching majors for a second time 
can be interpreted as the amount by which switching multiple times mitigated or exacerbated 
the impact of an initial major change. Results of both specifications are presented in Table 1.5. 
Surprisingly, Model 1 suggests that switching majors more than once was associated 
with higher odds of transfer and earning a non-associate credential as well as lower odds of 
dropping out in any given term relative to switching only a single time.29 More importantly, 
however, the apparent impacts associated with major switching remained robust to the inclusion 
of the second-switch indicator. I conclude that students who switched majors multiple times did 
not drive the previously revealed relationships. 
Next, I introduced a time-varying dummy which turned and stayed on (0 to 1) in terms 
where the student was enrolled in a CTE program. As a reminder, all students sampled for this 
study initially enrolled in a transfer-oriented associate degree program. However, in the state 
under review, undecided students often defaulted into the AA general degree program at the 
time of entry. As a result, it is likely that many students discovered that a CTE pathway was 
more appropriately aligned with their education and career goals and switched to an 
occupational program pathway. CTE pathways, however, are typically not intended for transfer, 
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and the inclusion of students who enter such programs may have attenuated the estimated 
relationship between switching and transfer and associate degree completion.  
After controlling for non-AA/AS/AFA major declarations, the associated coefficients 
representing the relationship between major-switching and associate degree completion and 
dropping out remained stable, while the apparent negative impacts on each transfer outcome 
remained negative but were reduced. Most noticeable, however, is the fact that the positive 
relationships between major switching and non-associate community college degree completion 
were greatly attenuated after the introduction of the time-varying dummy representing a CTE 
program declaration. Importantly, this large reduction in non-associate credential completion 
odds coupled with the non-significant change in associate degree completions odds suggests 
that students who switched into non-AA/AS/AFA degree programs were choosing to complete 
shorter-term credentials. That is, these students may have changed their initial academic goals 



















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































1.7.1 Summary of Findings 
The above analysis suggests that community college students tracked by this research 
followed widely varying patterns of major declaration. Importantly, among students who were 
asked to make major declarations at the time of entry, over one-third eventually switched out of 
their initially chosen major. Students who started on pre-major transfer pathways were more 
likely than their general associate degree program-starting peers to switch majors at least once. 
This heightened propensity to switch among pre-major starters may be at least partially 
explained by students‘ inability to adequately match specific program characteristics with their 
own underlying abilities and tastes prior to sufficient academic exploration and information 
gathering. Less switching among students who entered into general studies majors, meanwhile, 
may reflect a tendency to remain in default choices, even if the default major does not reflect a 
student‘s updated preferences, due to a relatively low cost of procrastination (see Beshears et 
al., 2008). In other words, general studies students who might be better served by a pre-major 
pathway may refrain from switching, since their initial choice does not constrict their ability to 
take courses in alternate pathways.  
This research also confirmed that major switching can have seemingly contradictory 
relationships with exit outcomes. Specifically, changing majors was associated with an 
increased relative risk of earning a community college credential and decreased risk of transfer 
in any given term. It is important to recall that the decreased apparent impact of major switching 
on transfer outcomes may suggest different goals among major-switchers as compared to 
persisters. More specifically, students with transfer goals may be less likely to take on the 
bureaucratic and informational hurdles associated with major switching because they know they 
will eventually transfer to a new school where they will be able to select into a permanent field of 





probability of transfer. For example, decreased transfer credit efficiency and applicability may 
make upward transfer more difficult financially. Alternatively, the act of major switching itself 
may signal uncertainty or a lack of commitment and make the student less attractive to 4-year 
institutions. However, within the descriptive context presented here, it is impossible to draw 
causal conclusions. Indeed, initiating a major change may simply imply that the major-match is 
of immediate importance to the student due to an increased desire for completion over transfer.  
Despite varied tendencies towards switching, this analysis did not find very large 
differences in the relationships between major switching and student outcomes by initial 
program type. Therefore, concerns surrounding the inability to explore alternative program 
choices sufficiently when enrolled in programs defined by a narrowed academic focus may be 
unfounded. Simultaneously, however, as compared to general studies and pre-major-persisters, 
students who narrowed in on a specific major after the first term (again not considered a switch 
in the current analysis) were most likely to earn an associate degree with or without transfer in 
any given term. Students who narrowed in on a pre-major after the first term presumably 
differed from their major-switching peers in that late deciders were afforded the opportunity to 
explore different courses and disciplines within a broad major area of interest. This may have 
decreased excess credit accumulation and lessened the financial aid challenges that major 
switching might otherwise have incited, making transfer a more attainable outcome. Importantly, 
however, the analysis uncovered no relationship between narrowing in and transferring before 
associate degree attainment. This finding lends credence to the hypothesis that students who 
moved out of their initially chosen major were simultaneously revealing their academic 
intentions. More specifically, it appears that students only may have chosen to select into a 
more appropriate major because doing so benefitted them in the short run. 
This research also confirmed the importance of time in major-related decisions. Beyond 
concluding that delayed major decisions, or narrowing in on a pre-major after term 1, was 





any given term, the apparent benefits of major switching decreased over time and were highest 
within the first 2 years of enrollment. This finding confirms the relative importance of early 
college experiences and information gathering in the major-selection process among degree-
seeking students. 
1.7.2 Implications for Policy and Practice 
Overall, students who selected into their final major after the first term of enrollment were 
more likely to complete a community college degree than were students who remained in their 
initially chosen programs, while students who successfully transferred were more likely to have 
progressed within the initially chosen pathway throughout the entirety of their community college 
career. Students who narrow in on a pre-major were most likely to succeed across both 
measures in any given term. Although these findings may reflect differential purposes for 
community college enrollment, the increased propensity to succeed in acquiring a community 
college degree among major switchers confirms that students who switched majors were able to 
make rationally sound decisions. Increased odds of community college completion coupled with 
no change in drop out suggests that students were able to use information gained after 
matriculation to select a major that is arguably better suited to their tastes and abilities. That is, 
students did not haphazardly choose majors that left them in a worse position, as might have 
been suggested if major switching was associated with increased odds of dropping out in any 
given term. This research, therefore, overwhelmingly supports the role of information and the 
importance of timing in community college program-selection processes. Simultaneously, 
however, decreased odds of transfer among major switchers suggest that the perceived costs 
and/or benefits of switching may differ by academic intent and that students will not always 
switch into an alternative program more closely aligned with interests and goals even if and 





Importantly, many students come to community college without clear academic or career 
goals, making program selection a difficult, if not impossible, task (Karp, 2013). Complicating 
this already arduous task is the traditional ―cafeteria-style‖ offering of community college 
programs and courses with little to no help in understanding various program requirements or 
career and transfer options associated with the programs of study offered (Bailey et al., 2015). 
Previous research has overwhelmingly found that community college students do not have 
enough information about programs of study and rarely receive help defining or exploring 
academic interests and career options (Grubb, 2006; O‘Banion, 1994; Rosenbaum et al., 2009). 
Students followed by this research also likely encountered limited assistance in identifying 
career goals or academic pathways to achieve such goals. Despite this, the current research 
suggests that more appropriate student-major matches, as measured by the probability of 
program completion, were achieved through major switching after the first term. The most 
obvious implication of this improved ability to select appropriate majors after the first term is the 
crucial role that college experiences and institutional resources can have in overcoming typical 
community college students‘ limited possession of and access to information (Bailey, Jenkins, 
Belfield, & Kopko, 2016). Inasmuch as student re-sorting across majors followed opportunities 
to collect information about their major and available alternatives through coursework or 
interactions with advisors, faculty, and other support staff, the results presented here indicate 
that students might benefit from an increased focus on information about program requirements 
and alternatives at entry.  
Institutional efforts to guide students to make more thoughtful major decisions through 
increased information may be more effective than policies aimed at exposing students to 
structured programs of study through early declaration requirements. Recent efforts to combine 
early major exploration with wraparound institutional supports have gained increasing 
momentum within community colleges. In the guided pathways model followed by community 





study, but rather are asked to identify and explore among broad focus areas. One way to direct 
this type of student exploration is through the use of meta-majors. In the most basic form, meta-
majors can be understood as an institutionally designated group of programs that share similar 
content and lead to similar career and transfer options. After orientation, but before the start of 
classes, students are encouraged to select a meta-major in consultation with an intake advisor 
that aligns with their perceived academic goals and career interests and students are not 
encouraged to make their final major selection until the end of their first full year of study 
(Jenkins et al., 2017).  
Critical to the success of this approach to student decision-making is the fact that all 
students are provided with experiences and resources that allow an early understanding of 
whether specific interests or goals are met by certain pathways. In many cases, students are 
required to take specific student success courses within the declared meta-major and are 
encouraged to enroll in at least one 100-level course so that the student can get an early taste 
of the broad academic field of interest (Jenkins et al., 2017).30 The practice of early purposed 
exploration should increase the probability that misaligned student-major matches are identified 
as soon as possible to avoid excess credit accumulation. Furthermore, guiding all students 
through the exploratory process through student success requirements, regardless of 
developmental education placement, helps to ensure that those students who lack the most 
direction and thus are often the least likely to explore major options or ask for help, and those 
who may have been the least likely to be exposed to pathway specific content until much later in 
their community college careers, are able to take proactive steps to identify the most preferred 
major alternative.  
In line with the meta-major approach, the findings presented by this research lend initial 
support for a combination of both exploration and specific content-related course-taking as early 
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as term 1. In the sample reviewed for this study, degree-seeking students arguably resorted into 
majors more closely aligned with their preferences post-entry regardless of initial major 
specificity, suggesting that students were able to use information gleaned both from courses 
that were specific to a particular pre-major and those that satisfied basic general education 
requirements. Arguably, however, neither a general studies nor a pre-major degree program 
pathway will encourage the optimal combination of both exploration and purposed course-taking 
necessary to help students investigate and identify academic interests and career goals (see 
Karp, 2013). Indeed, previous research has found that students often get information about 
potential pathways by taking courses without any specific strategy or objective in mind (Grubb, 
2006). If exposure to academic experiences follows a u-shaped trajectory of effectiveness (as 
opposed to a linear or monotonic trajectory), the meta-major approach to major exploration may 
provide greater access to career and academic information to entering community college 
students. That is, a meta-major program may offer a student a pathway that is neither too 
specific (i.e., a pre-major degree program) such that alternative pathways are not discussed or 
subsequent switching becomes too costly, nor too general (i.e., general studies degree 
program) such that the student has no help in developing an individualized educational plan to 
achieve a particular goal.  
Meta-majors, by design, ideally offer a combination of the more beneficial components 
from each program pathway type considered by this research. Specifically, if haphazard general 
education credit accumulation allows exploration but leads to credit inefficiency (see Bailey et 
al., 2015), while narrowly focused pre-majors provide the structure and guidance necessary to 
encourage progression at the expense of course exploration (see Crosta, 2013a), a meta-major 
combining more focused content courses with exploration of different career and academic 
options associated with a specific grouping of degree programs may provide a more effective 
way to help students narrow in on their final and most preferred pathway. Indeed, this study 





term, i.e., move from a general studies program to a specific pre-major within the same general 
degree program, had the highest probabilities of success. Therefore, it is possible that students 
who enter a meta-major in term 1 and develop a specific academic program plan in later terms 
will be able to make more appropriate and efficient major-matches than students who are 
required to select a program of study at entry or switch majors after self-advising.  
Although students who seek out more preferred program pathways appear to have been 
more likely to succeed, the negative relationship between major switching and transfer 
outcomes revealed by this research suggests that transfer-intending students may be more 
likely to remain in majors chosen at entry even if a more preferred major has since been 
identified. Thus, encouraging early, guided exploration and requiring major selection after the 
first term may serve community college students in several important ways. First, if increased 
information leads to better student-major matches, requiring major selection after guided 
exploration might increase the likelihood that community college degree-seeking students will 
have the information and experiences needed to select into a degree program that is better 
aligned with their individual skills, interests, and goals at the time of selection than if major 
selection were required at the time of entry. Importantly, guided exploration through built-in 
institutional supports (e.g., developmental academic and career advising) and broad area 
content exposure (e.g., through student success courses and early lower-division course 
enrollment) may ensure more equitable and timely distribution of program-related information to 
all students, increasing students‘ efficiency in identifying the most appropriate program. 
Students would not be expected to self-advise, the potential of relying on misinformation from 
outside influencers might be reduced, and pathways towards academic and career aspirations 
would be clarified as a result. This in turn may help students avoid major switching altogether, 
which can be particularly costly, given recent reforms seeking to create structured pathways 





Encouraging students to narrow in on specific majors after purposed exploration would 
also likely increase community college degree completion, particularly among degree-seeking 
students. Inasmuch as program completion is related to efficient program progression, the 
importance of encouraging students to select into goal-appropriate majors cannot be 
understated. Students who select into a program that matches their skills and interests will likely 
perform better, become less frustrated, and remain motivated to complete their degree.  
Among transfer-oriented students, delaying major selection until after adequate 
exploration may reduce the potential to remain in less preferred majors selected at the time of 
community college entry. Like degree-seeking students, the rational transfer student would use 
information gained through guided exploration and institutional supports to select into a program 
of study that is better aligned with her goals than what she would have chosen in the absence of 
such information at the time of entry. It follows that if transfer students are more appropriately 
sorted into majors that align with their baccalaureate aspirations, they may be more likely to 
follow more purposed and appropriate community college course sequencing than they would 
on a general studies pathway or in a major chosen at entry prior to adequate information 
gathering and exploration. Importantly, appropriate course sequencing will in turn increase 
credit efficiency and applicability post-transfer. Given the importance of transfer credit 
applicability and transferability among community college transfer students, it is likely that 
encouraging transfer-oriented students to enroll in their final and most preferred majors at the 
community college will better prepare students for higher-level, major-specific coursework and 
increase student success at the 4-year institution.  
Encouraging transfer-oriented students to narrow in on a specific academic pathway that 
is aligned with their individual academic and career goals may simultaneously increase 
community college persistence and completion as well as transfer. Specifically, if course content 
and learning outcomes are more clearly aligned between 2- and 4-year programs, transfer-





bachelor‘s degree, to be a wise financial choice, decreasing the propensity for early transfer, 
and perhaps even making the community college degree a more attractive option pre-transfer. 
Similarly, if the negative association between major switching and transfer actually reflects a 
causal relationship, efforts to increase the probability of students identifying their most preferred 
and final major prior to major declaration will also reduce the need to switch majors among 
transfer-oriented students and increase transfer rates among community college students. 
Indeed, selecting onto a pathway better aligned with a student‘s interests (i.e., narrowing in on a 
pre-major) was shown to be associated with an increased risk of transfer in any given time-
period. 
Overall, while efforts to motivate students to select a program of study at entry may be 
premature, the current study found that exploration and information-gathering in the first term 
may have equipped students with the necessary information to make well-informed final major 
selections as early as term 2. It is important to note that at the time the data used for this study 
were collected, students enrolled in colleges in the state under review were offered little to no 
assistance at the time of major selection. Therefore, while I found that even in the absence of 
institutional supports students were better equipped to make choices after just a single term of 
college enrollment, the provision of additional guidance and information on available programs 
and transfer pathways likely would encourage more purposed exploration and improve decision-
making beyond that uncovered by the current analysis. Indeed, the positive relationship 
between major switching and community college degree completion, coupled with evidence that 
general course-taking in the first term of study was associated with improved outcomes among 
those who eventually narrowed in on a specific pre-major within the same general associate 
degree category, provides preliminary evidence for the meta-major approach touted by 
proponents of guided pathways. Furthermore, the fact that the benefits of major switching were 





supporting models of student decision-making that focus on information-gathering within the first 
term of study.  
1.8 Conclusion 
 
Major selection can have lasting impacts on later student success, highlighting the 
importance of appropriate, knowledgeable, and timely student decision-making. Early college 
experiences provide extremely valuable information that can be used in the major-selection 
process. Importantly, while premature decision-making can be discouraging and even 
detrimental, the success of rematch is dependent on the student‘s ability to identify the 
mismatch, to become sufficiently informed about possible alternatives, and to initiate timely and 
efficient re-sorting. The results presented here suggest that although early major choices can be 
associated with student success, efforts to improve the thoughtfulness and quality of student 
major selections post-enrollment may further increase the probability of program completion. 
Furthermore, institutional policies delaying, rather than rushing, final major selection may 
simultaneously mitigate possible student tendencies to remain in less preferred majors even 
when a pathway better aligned with academic and career goals has been identified. Thus, while 
increased academic focus and program structure may be beneficial, students may not be 
prepared to make a decision about their specific pathway at college entry. Information gathering 
through course experiences and other exploration activities are necessary to ensure more 
thoughtful student decisions, and such experiences should not be taken away inadvertently by 









TESTING THE STRUCTURE HYPOTHESIS: 
A CAUSAL ANALYSIS OF ENROLLMENT INTO  
BILATERALLY SUPPORTED AAS DEGREE PROGRAMS 
2.1 Introduction 
 
Community colleges have increasingly focused on quantitative metrics to measure 
institutional performance in areas such as persistence, degree completion, and transfer 
(Shapiro et al., 2012). Despite this increased attention to community college outcome 
improvement, many students remain confused and concerned over college processes and their 
specific academic trajectories (Kadlec & Martinez, 2013). Researchers have advocated the 
implementation of institutional structures to promote clear, deliberate, and efficient pathways for 
community college students in order to align community college experiences with career 
advancement and further education (Bailey, Jaggars, & Jenkins, 2015).  
Although proponents of these structures have posited that students exposed to coherent 
and simplified pathways will be more likely to persist towards and achieve a postsecondary 
credential, these theories have not yet been tested sufficiently or evaluated in practice (Bailey  
et al., 2015; Dadgar, Venezia, Nodine, & Bracco, 2013; Scott-Clayton, 2011). Instead, support 
for the role of structure in community college programs and reform initiatives has been 
grounded, for the most part, in theoretical models of student success that underscore the 
importance of institutional factors. 
Among the many strategies used to promote more clearly defined programs of study in 






between 2- and 4-year institutions that facilitate the smooth vertical transfer of credits.31 
Although in practice articulation policies take various forms, articulation policies ideally aim to 
aid students in the transition between community colleges and public 4-year institutions through 
course alignment, increased program prescription, and greater access to information. If the 
structure hypothesis is correct, the implementation of ideally constructed articulation 
agreements should encourage student efficiency and success at the community college level 
and increase overall degree completion (Anderson, Alfonso, & Sun, 2006a; Roksa & Keith, 
2008).  
Unfortunately, robust research on articulation policies has been limited because of data 
limitations, a reliance on descriptive methodological approaches, and amorphous definitions of 
articulation agreements (Roksa & Keith, 2008). Thus, it remains unclear how articulation policies 
or any corresponding increase in program structure affect student outcomes. This essay 
discusses the analysis of a longitudinal dataset from a single state where community colleges 
varied in the adoption of bilateral articulation agreements for specific Associate of Applied 
Science (AAS) programs. Importantly, the bilateral nature of these agreements suggests a 
greater awareness of and engagement with the agreements among both 2- and 4-year colleges 
than may be observed in systems instituting statewide agreements that may not have buy-in at 
the institutional level. Within this context, this paper seeks to determine in what way, if at all, 
enrolling in bilaterally supported AAS degree programs offering greater 2- to 4-year curricular 
alignment and formalized transfer pathways impacts postsecondary outcomes among 
community college students.  
The remainder of the paper is organized as follows: Section 2.2 reviews relevant 
literature, Section 2.3 presents the conceptual framework, Section 2.4 explains the data and 
methods employed for this study, Section 2.5 reports the results of the main analysis, Section 
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2.6 discusses the validity of the instrument and offers various falsification tests, Section 2.7 
discusses the results and associated policy implications, and Section 2.8 concludes the essay. 
2.2 Literature Review 
2.2.1 The Structure Hypothesis 
Drawing from behavioral economics, management science, and other social science 
fields, the structure hypothesis posits that community college students who are offered 
structured pathways are less likely to deviate from their original academic plans and goals 
(Scott-Clayton, 2011). Specifically, the structure hypothesis suggests that students who are 
subject to explicit institutional policies and procedures, as well as norms that influence the way 
in which choices are structured, presented, and decided, are more likely to persist and achieve 
academic milestones than their peers enrolling in alternate institutional contexts.  
Typical community college students are met with an overwhelming number of options. 
Not only do community colleges exhibit the high degree of choice and flexibility which defines 
higher education in the United States (Goldin & Katz, 2008), but community colleges also serve 
multiple functions—including transfer, academic and vocational degrees, adult basic education 
and developmental education, continuing education, and occupational certification—and offer a 
correspondingly wide range of programs to incoming students as a result (Cohen, Brawer, & 
Kisker, 2014). The complex decision-making process continues well past initial program choice. 
Community colleges are organized in a way that requires students to navigate their college 
environment, including appropriate course selections and sequencing, without clear guidance.  
Successful navigation requires specific knowledge and existing social and cultural 
capital that students from disadvantaged backgrounds, who tend to be overrepresented at  
2-year institutions, may not possess (Bourdieu & Passeron, 1977; Deil-Amen & Rosenbaum, 






combined with the overwhelming number of options available, may hinder a student‘s ability to 
enter and persist through a program of study successfully (Scott-Clayton, 2011; Van Noy, 
Trimble, Jenkins, Barnett, & Wachen, 2016). It follows that introducing more structure – 
generally defined as a set of integrated practices, policies, and supports intended to facilitate 
student success through pathway clarity and simplification – into programs of study may leave 
less room for errors and frustrations that can sidetrack students from reaching their goals (Scott-
Clayton, 2011; Van Noy, Trimble, Jenkins, Barnett, & Wachen, 2012). 
Existing literature has confirmed the importance of institutional factors to student 
success, and many studies have emphasized the importance of organizational culture and 
behavior on student persistence. Tinto (1993), for example, concluded that voluntary withdrawal 
behaviors among postsecondary students can be explained by a lack of academic and social 
integration that is due to both individual and, perhaps even more importantly, institutional 
failures. In later works, the same author suggested that institutional commitment requiring active 
involvement among students is necessary to achieve goals of increased persistence (Tinto, 
1998; Tinto & Russo, 1994).   
Empirical research specific to structure in programs of study is limited but emerging. 
Deil-Amen and Rosenbaum (2003), for instance, concluded that community college students 
would be better served by the adoption of structural procedures adhered to by occupational 
colleges. Specifically, the authors argued that community colleges should create clear program 
curricula and improve advising to ensure that student progress is closely monitored and 
information is quickly transmitted. Analysis by Rosenbaum, Deil-Amen, and Person (2009) 
found that the availability of structured programs that reduced choices and provided college-
initiated guidance at private, for-profit occupational schools put students at an advantage over 






likely to stay on track when they were allowed fewer opportunities to deviate from course 
requirements and prerequisites and instead expected to follow structured plans of study.  
Generally, theoretical models and the emerging empirical literature have suggested that 
institutional structures matter and clear and deliberate pathways can increase success. 
Although there is no consensus on the definition of structure, Van Noy et al. (2016) reviewed the 
literature to identify four dimensions that are specific to community college programs:  
1. Program Prescription: the degree to which a student is limited according to course 
choice, sequencing, and scheduling; 
2. Program Alignment: the degree to which programs are linked to labor market and 
further education opportunities; 
3. Access to Information: the degree to which information on course requirements is 
relayed effectively to students; and 
4. Advising and Support: the degree to which students are provided guidance to make 
decisions and overcome bureaucratic barriers. 
Indeed, many colleges and universities have adopted reforms and policies that are 
intended to create more clearly defined, educationally coherent pathways into and through 
programs of study in an effort to help students navigate college and achieve their goals more 
easily. Importantly, however, these programs vary in terms of the number and combination of 
the dimensions listed above. Over the past few decades, one of the most apparent shifts in the 
policy landscape towards increased structure in postsecondary education in terms of program 
prescription and alignment has been the adoption of articulation agreements in support of the 
community college transfer function (Kisker, Wagoner, & Cohen, 2011). 
2.2.2 Articulation Agreements 
The transfer function of community colleges has been long heralded by researchers, 






system, essentially providing an extended high school term as an alternative pathway towards 
bachelor‘s degree completion, has been prevalent for most of the 20th century, and was present 
as early as 1903 (Keith, 1996). The transfer function was not only expected, but also necessary, 
as without it the societal value of and support for community colleges would dissipate (Brint & 
Karabel, 1991; Cohen & Brawer, 1987; Cohen et al., 2014; Dougherty, 1994). Indeed, many 
states identify and support the community college as an initial step in a student‘s pathway 
toward a bachelor‘s degree, particularly among at-risk and academically underprepared 
students who tend to be overrepresented in community 2-year institutions (Bailey, Jenkins, & 
Leinbach, 2005; Ignash & Townsend, 2000).  
Yet, some researchers have concluded that the act of transferring itself may be the most 
significant barrier to bachelor‘s degree completion among community college students (Allen, 
2011; Velez, 1985). The transfer function of community colleges has grown increasingly 
complex with the introduction of federal and state agencies and accrediting bodies, and as a 
result, upward or vertical transfer between 2- and 4-year institutions is often difficult due to credit 
loss or a lack of curricular coherence (Bailey, 2003; Dougherty, 1994; McCormick, 2003). In 
fact, many hypothesize that community college enrollment may serve to divert students, who 
may have otherwise succeeded had they begun their studies at 4-year institutions, from their 
highest potential and, ultimately, their academic aspirations (Alba & Lavin, 1981; Breneman & 
Nelson, 1981; Brint & Karabel, 1991; Dougherty, 1994; Rouse, 1995).   
In response, higher education policies have sought to improve the transfer process 
between community colleges and 4-year institutions, a process that many insist is a necessary 
strategy to improve overall bachelor‘s degree production (Tobolowsky, 1998). The literature 
generally has confirmed that state governments are increasingly involved in student transitions 
across higher education institutions over time. One of the most pervasive interventions seeking 






transfer agreements, known as articulation agreements. Articulation agreements refer to the 
procedures designed by institutions and policymakers to facilitate the smooth vertical transfer of 
credits from grade to grade or school to school (Anderson, Sun, & Alfonso, 2006b). Although no 
state statutes included articulation language in 1960 (Roksa & Keith, 2008), by 2010, 36 
statewide transfer policies existed in the United States (Smith, 2010). The increasing 
pervasiveness of statewide articulation policies not only underscores the continued importance 
of the transfer function, but also provides expectations regarding the desired levels of transfer 
and a potential mechanism by which those goals can be monitored and evaluated in a political 
environment characterized by an emphasis on higher education accountability (Roksa & Keith, 
2008). 
Despite the widespread adoption of articulation policies and the long history of the 
transfer mission within community colleges, evidence on the impact of such policies on student 
outcomes is limited and inconclusive. Existing literature attempting to evaluate the effects of 
articulation agreements has relied heavily on national datasets and focused on cross-state 
comparisons using descriptive methodologies.  
Anderson et al. (2006b), for example, used Beginning Postsecondary Students (BPS:89) 
data to draw a sample of 680 first-time-in-college students who enrolled at a 2-year school 
before transferring to a 4-year school within 5 years. Utilizing logistic regression analysis, the 
authors found no difference in the probability of transfer between students who were attending 
school in a state that had an articulation policy adopted by 1991 and those who were in states 
that had not adopted any agreement by the same time. Another study, using National Education 
Longitudinal Study of 1988 (NELS) data, arrived at nearly identical conclusions when utilizing 
similar methods (Roksa, 2006).  
Other studies have exploited institution-level data, including data made available by the 






institutions covered by articulation policies and those without such policies (Banks, 1994; 
Higgins & Katsinas, 1999). Interestingly, these studies have seemingly contradicted studies 
based on individual-level data. Banks (1994), for example, found that institutions with formalized 
statewide articulation policies had significantly higher transfer rates. A similar study focused on 
a sample of rural community colleges supported these findings (Higgins & Katsinas, 1999). 
Importantly, these studies relied on aggregate-level data that posed a range of analytical issues 
related to inferences for individual behavior, and included a very limited number of controls for 
student-body characteristics. 
Although most of the articulation research to date has been on the effect of state policy 
on transfer rates, more recent studies have focused on whether articulation agreements can 
have other impacts on student outcomes. Roksa and Keith (2008) argued that the intended 
purpose of such agreements is to prevent the loss of credit when students transfer within the 
state‘s higher education system and to assist in the transition of those who have already 
selected into upward transfer. In other words, articulation policies should not necessarily 
increase transfer, but rather make the process of transfer easier for students who already hold 
transfer-oriented intentions. After using logistic regression models on an isolated subsample 
from the Postsecondary Education Transcript Study (PETS) of about 670 students who started 
at a community college and transferred to an in-state, public, 4-year institution, however, the 
authors concluded that there were no differences in the probabilities of bachelor‘s degree 
attainment or in time-to-degree measures by articulation coverage.  
State-specific studies, on the other hand, have found an association between adoption 
of particular transfer policies and increased bachelor‘s degree completion by community college 
transfer students (Hezel Associates, 2007). A recent study on the impact of structured transfer 
programs in California used difference-in-differences-in-differences to show that departments 






state-supported transfer policies (Baker, 2016). Although several different mechanisms were 
offered to explain this finding, Baker‘s analysis provides the first causal evidence in support of 
the effectiveness of articulation agreements. Mirroring research that has suggested that the 
quality of articulation agreements varies (Ignash & Townsend, 2000, 2001), state-specific 
impacts highlight the possibility that the specific strategies employed by transfer policies matter 
and should be taken into consideration. Indeed, Gross and Goldhaber (2009) have argued that 
varying and weak policy designs may help explain overwhelming evidence suggesting a null 
relationship between articulation agreements and transfer rates among studies using national 
datasets. 
2.2.3 Limitations in the Current Literature 
Given the pervasiveness of articulation policies, mostly null findings and inconclusive 
research on articulation agreements may be surprising. Although at the most fundamental level 
the primary objective of these policies is to aid in the movement of students between 2- and 4-
year institutions, articulation agreements can use a number of strategies, including:  
1. The development of a common general education core across 4-year institutions 
(Kisker et al., 2011). This provides community college students with information on 
which courses will be accepted for transfer, increasing transparency in the transfer 
process and ensuring the transferability of community college credits. 
2. The adoption of common course numbering across 2- and 4-year institutions based 
on content and rigor. Such policies provide information on credit transferability32 as 
well as applicability in order to increase student efficiency and preparation (Roksa & 
Keith, 2008).  
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3. The offer of transfer degree programs which reward program-specific associate 
degree completion through a guarantee of junior status upon transfer and 
acceptance to upper-division courses (Kisker et al., 2011; Smith, 2010). These ―2+2 
policies‖ increase efficient progression towards the bachelor‘s degree by aligning 
associate degree requirements with lower division major coursework in the 
corresponding major at the 4-year institution. Students following these structured 
program pathways are offered little flexibility in terms of course selection during 
community college enrollment. 
Importantly, in practice, articulation agreements can be constructed to include any 
combination of the above strategies. Four-year institutions, for example, may offer broad 
direction regarding the transfer of general education blocks or may specify how many credit 
hours should be completed in specific subjects (Ignash & Townsend, 2000; O‘Meara, Hall, & 
Carmichael, 2007). Further, any number or combination of actors, ranging from college and 
institution faculty to state-appointed subcommittees consisting of academic officers and 
administrators, may carry out policy formulation. A commonly accepted principle among 
articulation agreement researchers has been that effective articulation formulation ought to be 
the responsibility of faculty who are considered most qualified to align curricula appropriately, 
yet, in practice, faculty only may be involved on an ad hoc basis or may be left out of the 
process altogether (de la Torre & Wells, 2014; Ignash & Townsend, 2001). Importantly, Ignash 
and Townsend (2000, 2001) argued that the strength and effectiveness of the transfer 
agreement is a function of which components are included and who helps to construct the 
formal policy.   
Unfortunately, current research has been limited by the dichotomous treatment of 
articulation agreements across varying state contexts. As previously noted, evidence suggesting 






and weak policy designs (Anderson et al., 2006; Gross & Goldhaber, 2009). Thus, measures of 
overall effectiveness across articulation policies that considered an amorphous definition which 
failed to consider variations by state or institution may have masked the impacts of better 
developed articulation agreements or specific components of articulation agreements on student 
outcomes.  
Another limitation can be attributed to the definition and use of transfer as an outcome. 
As is evident from the above discussion, articulation-specific research has predominantly 
focused on student transferability, yet studies have often used varying and problematic 
definitions of transfer. Some studies included students who transferred out of state or to private 
institutions, while other studies did not (Roksa & Keith, 2008). The result is an inability to 
compare estimates of any potential impact of articulation policies across studies. Beyond a lack 
of consensus over the definition of transfer, however, is the question of whether or not transfer 
should be studied as an outcome at all. Roksa and Keith (2008) have emphasized that the 
stated intention of articulation agreements is not to induce transfer, but rather to assist the 
transition of those who have already selected into upward transfer.  
Noticeably, in the literature reviewed for this study, few researchers have been able to 
offer causal estimates of the effect of articulation agreements on student outcomes. The 
shortage of rigorous research partially can be attributed to an absence of longitudinal state data 
before and after policy implementation.33 Existing literature attempting to evaluate the effects of 
articulation agreements has relied heavily on national datasets and has focused on cross-state 
comparisons using descriptive methodologies. This empirical strategy, however, poses a range 
of analytic issues.   
One type of analytic issue concerns the use of nationally representative samples for 
individual-level studies. First, nationally representative samples include a wide and varying 
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number of students per state. Depending on the sampling frame and stratification strategy used 
to compile the dataset, the number of students sampled within a particular group of interest 
(e.g., attending a community college in a state covered by an articulation agreement) may be 
too small to produce reliable, individual-level estimates (Clarke, 2008). In other words, because 
small sample sizes lead to increased confidence intervals and a decrease in statistical power, 
the risk of type II errors can increase when using national data to assess contextual differences 
across groups. Second, the design and purpose of the nationally represented samples must be 
considered. Researchers must recognize that BPS and NELS samples are not simple random 
samples of students, but rather were collected according to a stratified sampling method. Thus, 
regression coefficients based on random sample assumptions can produce unreliable standard 
errors and misleading results. Although most articulation researchers have corrected for survey 
design, the fact that the students selected for inclusion in the national surveys were not meant 
to be representative of college entrants covered or not covered by articulation agreements calls 
into question the external validity of these studies and suggests that impact estimates are likely 
plagued by varying sources of bias.  
A second type of analytic issue relates to the dataset compiled by the Transfer Assembly 
Project, which is often used for institutional-level studies. Three primary problems are 
associated with the use of these data. First, 33 of the 78 colleges included in the data were from 
two states, calling into question the national representativeness of any conclusions made based 
on the data. State generalizability may also suffer due to small sample sizes, since the 
remaining 45 institutions within the data were distributed across 13 states. Second, it is 
important to note the unit-of-analysis. Aggregate-level data can provide misleading estimates of 
individual behavior when the units being compared are heterogeneous. In other words, 
institutional-level data will only reveal meaningful estimates if individual observations are 






institutions were homogeneous within and across states, however, is easily challenged, and any 
findings resulting from aggregate data must be interpreted with caution (Freedman, 2006; 
Holderness, 2016). Finally, the Transfer Assembly Project dataset includes a very limited 
number of controls for student-body characteristics, which increases the probability of omitted 
variable bias and decreases the reliability of any estimates derived from the data. 
2.3 Conceptual Framework 
2.3.1 Background and Policy Context  
Articulation agreements typically focus on facilitating transfer for Associate of Arts (AA) 
and Associate of Science (AS) graduates, the same programs that are traditionally thought of as 
transfer-oriented (Hall, 2014). Arguably, graduates of these programs are most ideally prepared 
for upward transfer, given academic core requirements whose content more easily aligns with 
lower-division 4-year sector courses. AAS degrees, on the other hand, are generally designed 
to be terminal programs. Students in traditional AAS programs are much more likely to take 
career-specific courses that impart the knowledge and skill necessary for entry-level 
employment post-graduation and may not necessarily leave the student well prepared for 
coursework post-upward transfer (Hughes & Karp, 2006). Despite these differences in recent 
years, several states have adopted transfer policies to facilitate transfer for AAS students.  
In the mid-1990s, the state under review enacted legislation instructing the board of the 
state‘s community colleges and the state‘s dominant 4-year institution to develop a plan to foster 
upward transfer to expand access to higher education for traditional and non-traditional students 
by creating a uniform policy for the transfer of credits from community colleges to constituent 
institutions. Accordingly, the faculty and administrators of the state‘s community college system 






Pursuant to the articulation agreement, common course descriptions were implemented 
for all community college programs and a general education transfer core was developed. This 
general education transfer core became the foundation for subsequent guidelines for community 
college curricula to prepare students for study at the constituent institutions. Successful 
completion of this set of courses now fulfilled lower-division general education requirements at 
the constituent institutions. The articulation agreement also enabled students who earn an AA or 
an AS degree and completed the general education core to receive junior status upon 
admission to the receiving institution.  
Students who transferred to a participating in-state, public, 4-year institution and 
completed the general education core but had not yet completed the associate degree, 
however, were subject to different provisions. Non-graduating students were required to have a 
cumulative grade point average (GPA) of 2.0 on a 4.0 scale at the time of transfer and a ―C‖ or 
better in all core courses to fulfill the institution‘s lower-division general education requirements. 
If these additional criteria were met, the articulation agreement allowed admitted students to 
transfer to the constituent institution with sophomore status, although it advised the institutions 
to encourage enrollment in additional pre-major or cognate courses.34 
Importantly, the original articulation agreement addressed the transfer of credits between 
institutions, but did not address admission to an institution or to a specific major within an 
institution. That is, the agreement did not guarantee transfer but instead regulated how credits 
should be managed at the receiving institution upon admission. However, several years after 
enactment of the articulation agreement, a new policy (the ―Admissions Policy‖) was 
implemented. The Admissions Policy, which remains in effect, assures community college 
students who attend a school within the state‘s community college system admission into one of 
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the state‘s constituent 4-year institutions provided the student meets a list of stipulations. 
Specifically, eligible students are expected to meet the following criteria:  
1. students must graduate from a community college with an AA or AS; 
2. students must have an overall GPA of at least 2.0 on a 4.0 scale, and a grade of ―C‖ 
or better in all core courses; 
3. students must be academically eligible for readmission to the last institution 
attended; and 
4. students must submit all required application materials by the stated deadlines. 
Students who meet these requirements and are denied admission to the institution to which they 
applied are then directed to a state website where they are provided information on space 
availability within the school system upon registering under the new Admissions Policy.  
Noticeably, the statewide articulation agreement focuses on the transfer of AA and AS 
students and fails to address transfer opportunities for AAS students. Conversations with the 
state‘s Office of Transfer Articulation explained that the specified reasoning behind the failure to 
implement a statewide AAS articulation policy centered on differences in accreditation criteria 
for faculty in transfer and non-transfer programs, as well as differences in general education 
requirements for transfer and non-transfer programs. Another cited factor was the workforce 
preparedness mission of the community college AAS programs in question. However, over time 
the state‘s postsecondary system has evolved to include career-technical education (CTE)—
specific policies between specific institutions, termed bilateral agreements. While completion of 
a bilaterally covered AAS degree program does not immediately confer the same benefits 
guaranteed through the statewide articulation agreement, various bilateral agreements between 
the state‘s individual universities and one or more community colleges have joined specifically 
to facilitate the transfer of AAS students. Further, in line with the workforce mission of 






students has been to encourage and increase education beyond the associate degree in order 
to improve the quality of the workforce given current job market demands (Hall, 2014). 
Importantly, therefore, unlike traditional AA/AS policies that seek to smooth the transfer process 
for transfer-oriented students (Roksa & Keith, 2008), AAS bilateral agreements in the state 
under review actually seek to change student educational behaviors and intent.  
Another difference between the more general statewide articulation agreement and AAS 
specific bilateral agreements is the fact that bilateral policies are constructed to facilitate the 
transfer of students from a specific AAS degree program (e.g., AAS in Criminal Justice) to a 
specific baccalaureate degree program (e.g., Bachelor‘s of Science in Criminal Justice). 
Bilateral agreements work to assure the transfer of credits and increase the alignment of 
coursework between two or more specific institutions. In the state under review, bilaterally-
supported AAS programs can be described by several unifying characteristics, including: 
1. common course numbering for AAS program-specific prerequisite requirements;  
2. specific general education coursework requirements that align with 4-year institution 
admission and education core requirements; and 
3. required elective credit hours aligning with lower-level major requirements at the 
receiving institution. 
Notably, several features often present in structured program pathway initiatives, including 
access to information and advising, have not been incorporated into the bilateral agreements 
adopted by institutions in the state under review. 
Table 2.1 presents a comparison of the state‘s community college curriculum standard 
for the AAS degree in Computer Information Technology and the bilaterally supported program 
offered at a specific community college. While the differences between the two curricula are not 
necessarily representative of differences across all bilaterally supported and non-supported 






impose more requirements and greater structure among participating students. 
 
Table 2.1 
Comparison of Requirements for AAS in Computer Information Technology by Program Type 
Curriculum Standard Bilaterally Supported  
General Education - 15 credits minimum General Education - 16 credits 
Students are required to obtain the following 
number of credits in each of the areas listed below: 
 Humanities/Fine Arts (3)  
 Social/Behavioral Sciences (3) 
 Natural Sciences/Mathematics (3)  
 Communications (6) 
Students are required to take each of the following: 
 English 1XX: Expository Writing (3)    
 ENG 1XX: Professional Research & Reporting 
(3)      
 
Students are required to select one of the following 
courses: 
 MATH 1XX: Survey of Math and Lab (4)  
 MATH 1XX College Algebra and Lab (4)  
 
Students are required to obtain the following number 
of credits in each of areas listed below: 
 Humanities/Fine Arts Elective (3) 
 Social/Behavioral Science Elective (3) 
Minimum Major Hours Required - 51 credits Minimum Major Hours Required - 54 credits 
Core Core 
 9 required courses (27)  
 11-12 credits from 6 ―Subject Area‖ 
Courses  
12 courses from the 15 allowed in the Curriculum 
Standard (36) 
Other Major Hours Other Major Hours 
Students are required to obtain 13 - 14 credits from 
courses in any of the areas listed below: 
 Business and Computer Technology 
 Database, Computer Science 
 Web Technologies  
Students must follow the 14 credit course sequence 
from one of the following areas:  
 Business and Computer Technology 
 Database, Computer Science 
 Web Technologies course 
Students are required to take each of the following: 
 Success & Study Skills (1)         
 Major Elective (3) to be selected from: 
o Business  
o Office Systems 
o Web Technologies 







As demonstrated in Table 2.1, plans supported by articulation agreements provide 
deliberate and comprehensive lists of courses that meet transfer guidelines to ensure a more 
seamless transition between the 2- and 4-year sectors, many of which also satisfy the 44-credit 
general education core requirements for the Associate of Arts and Associate of Science 
diploma. Programs supported by bilateral agreements deviate considerably from more 
traditional AAS programs (which by design typically offer a greater variety of courses among 
which a student can select) by limiting the choices for certain degree requirements. Although 
bilateral AAS programs do not necessarily incorporate other important dimensions of structure 
such as access to information or active advising and support (Bailey et al., 2015; Van Noy et al., 
2016), generally speaking, students who enroll in the bilaterally supported AAS degree 
programs encounter a higher degree of program prescription and are exposed to a more 
structured pathway than are their traditional AAS enrolling peers.35  
At first glance, AAS agreements primarily assist in the upward transfer of students 
through increased credit transferability. Indeed, students who complete an AAS transfer track 
degree are permitted to transfer up to 64 credit hours, including block credit awarded for lower-
level coursework and the application of technical credits towards free elective credits at the  
4-year institution. Students are expected to receive a C or better in all courses and are eligible 
to apply for, but not guaranteed, junior standing. Students who enroll in but do not complete the 
bilaterally supported degree may be given credit for specific pre-major and general education 
coursework, but are not generally awarded credit for technical classes taken at the community 
college.36 Importantly, however, bilateral agreements are outside of the statewide articulation  
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agreement and are not enforced by the state. A lack of an enforcement mechanism, therefore, 
increases the possibility that any given agreement may not be upheld upon transfer.  
The circumstances under which articulation agreements are formed lend insight into how 
bilaterally supported AAS agreements change the transfer process for program participants, 
even if benefits are not automatically extended due to non-completion, a decision by either 
institution to discontinue the transfer partnership, or some other reason. As previously 
mentioned, bilateral AAS agreements are created on a department-to-department basis. 
Specifically, bilateral agreements are the product of joint efforts between participating colleges 
and universities and department-specific faculty and administrators. Historically, no formal 
procedures have initiated or ensured system-wide knowledge of agreements between 
institutions. Despite this, a statewide inventory of AAS bilateral agreements in 2007, the first of 
its kind, confirmed that every constituent institution within the state, at both the 2- and 4-year 
level, was engaged in successful bilateral collaborations which were universally approved by 
department chairs and subject to ―periodic evaluation‖.  
Importantly, initiatives to craft such agreements can start with either the 2- or 4-year 
institution and typically occur between schools that are closer together (as measured by travel 
distance). Once agreements have been established, however, extending the agreement to 
additional partner schools is relatively simple as long as both parties agree to the established 
program plan. In cases where 4-year institutions differ in program requirements, community 
colleges typically note course discrepancies and allow students to pick the option they feel is 
best suited for their academic goals and interests. Taken together, the extent to which partner 
departments and institutions are actively engaged in policy formation and curricular 
development suggests that bilateral agreements increase both credit transferability and credit 
applicability. Indeed, AAS programs that are covered by bilateral agreements are arguably even 






institution and program variation into account when establishing broad-reaching umbrella 
policies. The remainder of this paper focuses exclusively on the impact of enrolling in bilaterally 
supported AAS degree programs in the state under review. 
2.3.2 Theory of Action  
Available research on structure in community colleges has confirmed that many students 
get lost along the college trajectory because of a combination of limited cultural capital and a 
lack of institutional structures to compensate for this deficiency. Articulation agreements, if 
effectively designed and implemented (Gross & Goldhaber, 2009), can prescribe and 
communicate a deliberate path towards graduation and transfer that may elicit several changes 
in student behavior. Proponents of articulation agreements have argued that offering rewards 
such as guaranteed admissions and junior standing can simultaneously: (a) ensure students 
follow more efficient, thoughtful, and appropriate community college pathways; (b) increase 
persistence in and graduation from the associate degree program; and (c) better equip students 
for success after transfer. Generally speaking, structured transfer programs should encourage 
students to stay on track to meet educational goals. 
The theory of action surrounding bilateral adoption of program-specific articulation 
agreements in the state under review clearly integrates aspects of the structure hypothesis and 
several dimensions common to structured community college programs (Van Noy et al., 2016). 
Specifically, mutual and coordinated efforts by constituent universities to develop 2- and 4-year 
program coherence suggest that articulation policies will simultaneously limit and make known 
the necessary coursework required to obtain an AAS in the given program of study. Given less 
choice and a reduction in ambiguity, students would be expected to deviate less frequently and 
progress more quickly through their community college degree programs. Increased program 
clarity would also be likely to decrease student confusion and frustration and increase the 






should have higher rates of AAS degree completion and earn AAS degrees in less time than 
their non-bilaterally supported peers. More structured and purposed course-taking behaviors 
may also allow students to earn stackable credentials, such as certificates or diplomas, on the 
way towards their AAS more easily since it is likely they will complete the necessary coursework 
on their way to program completion. 
Importantly, in the state under review, faculty-driven curriculum alignment through 
common-course numbering and program-specific coursework should also increase the 
probability of success within the 4-year sector. Specifically, taking pre-approved, program-
specific courses helps to ensure credit transferability and course-taking efficiency. Further, 
collaboration between faculty members from constituent institutions should increase the 
probability that community college courses selected for bilaterally supported pathways provide 
the content and quality necessary to prepare students for higher-level coursework post-transfer. 
The combination of credit transferability and applicability should decrease the need to retake or 
repeat coursework post-transfer, thereby increasing persistence, efficiency, and success at the 
transfer institution. Therefore, bilaterally supported AAS students should have higher rates of 
BA completion, as compared to traditional AAS students.  
Finally, aligning community college pathways with 4-year majors may increase the 
probability of transfer. Specifically, as compared to their traditional counterparts for whom 
upward transfer is not offered as or considered to be a viable pathway (Dougherty, 1994), 
bilaterally supported AAS programs should make the availability and process of transfer known 
to program participants. Increased access to transfer, therefore, should increase transfer rates 
among students who initially enroll in bilaterally supported AAS programs. Simultaneously, 
students enrolled in bilateral programs may be better candidates for admission given transcripts 
that reflect adequate preparation due to curricular alignment. Further, because upward transfer 






have higher rates of AAS degree completion, assuming that these students value the possibility 
of transfer.   
Deliberate and structured curriculum plans resulting from articulation agreements may 
offer a potential remedy to findings that have concluded that inefficient transfer and low 
associate and bachelor‘s degree completion rates among community college students are often 
due to confusion and lack of direction (Jaggars & Fletcher, 2014; Kadlec & Martinez, 2013). This 
connection between structure and success is particularly pertinent to the discussion of students 
in CTE programs. Indeed, AAS degrees were traditionally designed as terminal programs 
comprised of discipline-specific coursework meant to impart technical skills necessary for entry-
level positions post-graduation (Allen, 2011). Because of this, CTE transfer pathways may be 
unnecessarily complicated due to lost credits and repetitive course work (Hughes & Karp, 
2006), leading many of these students to give up on further education goals (German & 
Sbaratta, 2005). 
2.3.3 The Present Study 
Given the theoretical link between structure and student success and the various ways 
in which articulation agreements serve to increase structure, it may be surprising that few to no 
impacts have been uncovered in previous articulation research. Of course, insufficient data, 
poorly specified samples, and a lack of appropriate or comparable outcomes can partially 
explain the null findings. This study sought to add to the conversation on articulation research 
by addressing the limitations of previous studies and extending analysis in several ways. 
The current study sought to answer in what way, if at all, enrolling in programs covered 
by transfer pathways impacted postsecondary outcomes among community college students. 
Importantly, unlike previous articulation research, this paper considered treatment to be 
enrollment in a bilaterally supported program of study in the first term, as opposed to upward 






participation as the criteria for treatment allowed an examination of how structured programs of 
study may have affected student decisions over time. A community college student‘s ability to 
transfer requires certain behaviors and choices even before the student enters a 4-year 
institution. Furthermore, successful transfer does not end with the act of upward transfer itself. 
Instead, bachelor‘s degree attainment is typically perceived to be the ultimate goal of transfer 
and, indeed, the goal of approximately 80% of entering community college students (Wyner, 
Deane, Jenkins, & Fink, 2016). The process of transfer, therefore, occurs before, during, and 
after actual transfer is observed. Extending the critique made by Roksa and Keith (2008) of 
existing articulation research, a more strict definition of treatment which only considered 
program completion would have failed to consider the ways in which increased structure 
resulting from articulation agreements may have made transfer easier for CTE students.  
This study used longitudinal data from a single state where students had differential 
access to programs supported by transfer policies. The dataset included information on the 
entire population of students from each college in the state for each year of the analysis, 
avoiding the possibility of introducing any sample-specific biases or issues related to small 
sample size that plague studies relying on nationally representative data sources such as the 
BPS or NELS. Importantly, however, reliance on a single state‘s data suggests that the results 
presented here must be evaluated in that state‘s context. Although these results are specific to 
the state and not necessarily generalizable to the wider national context, in 2007 the community 
college system under review produced rates of upward transfer and bachelor‘s degree 
completion for community college starters which were lower but still close to national averages 
(Jenkins & Fink, 2016).  
The present study also departed from previous articulation research by focusing on the 
impact of transfer policies that specifically cover the AAS degree. Statewide articulation 






degree programs. Although AAS degree programs generally are designed to be terminal 
programs, in recent years several states have adopted transfer policies to facilitate transfer for 
AAS students that mimic more traditional articulation agreements. Importantly, because 
students enrolled in AAS programs are not typically defined by transfer goals, the analysis 
presented here overcomes issues related to using transfer as an outcome, as discussed by 
Roksa and Keith (2008). While it has been argued that past transfer-specific articulation 
research suffers from the fact that the act of transfer is implicitly assumed by the policy itself and 
is therefore not an appropriate outcome, AAS students will be less likely to enroll with 4-year 
participation aspirations and thus, perhaps, will be more vulnerable to changes in academic 
intent after becoming aware of alternative pathways following community college enrollment.  
Finally, the current study will be one of only two known studies to provide causal 
evidence on the effects of structured transfer programs.37 AAS transfer policies in the state 
under review have been created as bilateral agreements to facilitate the transfer of students 
from a specific AAS degree program to a specific baccalaureate degree program. In other 
words, students had differential access to bilaterally supported programs in their major, 
conditional on the institution in which they enroll. Taking advantage of this variation, this study 
provides rigorous evidence of the effects of structured transfer programs and is the first to 
estimate these impacts among AAS students specifically.  
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 The current research differs from Baker‘s (2016) in two important ways. First, while the current research 
utilized individual-level data to estimate impacts on student behaviors, Baker‘s analysis primarily relied on institutional 
data in order to investigate changes in school behaviors. Although the author was able to supplement her main 
findings using student-level data from two community colleges, the results presented here provide a more 
comprehensive understanding of the impact of transfer policies on individual-level behaviors. Second, the intended 
beneficiaries of the policies reviewed by each study are not identical and, therefore, the results from each may not 
necessarily be comparable. While the current research estimates the impact of structured transfer programs on AAS 
students, Baker‘s research focused on the impacts of such programs on an arguably more traditional, transfer-






2.4 Data and Empirical Methodology 
2.4.1 Data Overview  
The data used for this study came from an administrative dataset of all students who 
initially enrolled in one of the state‘s more than 50 community colleges between the Fall of 2006 
and the Spring of 2008. This time period was selected in order to take advantage of one of only 
two official, statewide inventories of AAS bilateral agreements, which was collected during the 
2006-2007 school year and published in September 2007. In this timeframe, transcript data 
were recorded for nearly 185,000 students, of which about 43,500 (or approximately 24%) 
initially enrolled in an AAS degree program.38 The dataset, provided by the state system, 
includes a rich set of demographic, transcript, and financial aid indicators. Information on 
transfer and bachelor‘s degree outcomes was gathered from the National Student 
Clearinghouse.39 Students were tracked for 6 years from the time of first enrollment through the 
Spring of 2014.  
The sample was limited to those with sufficient address information for geocoding 
purposes, in-state residents, and students who never enrolled at a 4-year institution prior to or 
during their first community college semester. Because the aim of this paper was to understand 
the impact of bilaterally supported program participation, students enrolled in programs that had 
no variation in agreement coverage, as well as programs where fewer than two students 
enrolled in either the traditional or non-traditional program type, were not included in the 
analysis. Finally, I excluded students who simultaneously enrolled in an AA or AS program at 
the time of entry to avoid confounding influences of the traditional transfer degree program 
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 Students were considered to have successfully transferred or earned a 4-year degree if they had done so 
at any 4-year college, regardless of the institution‘s location or sector. Although bilateral agreements are designed to 
facilitate transfer to a specific 4-year institution within the state system, restricting the outcome to certain transfer 
destinations would have prevented an assessment of the potential impact more structured programs of study can 






requirements. The final analysis sample included 15,819 first-time-in-college students enrolled 
in 50 AAS programs. 
Although the data for this study came from a single state, several attributes of these data 
support their use for the analysis presented here. First, the state under review has performed 
similarly to average rates of student outcomes observed nationally (Jenkins & Fink, 2016). 
Second, because the data included information on all students, this analysis avoids many of the 
pitfalls that plague similar analyses using nationally representative datasets discussed 
previously, including the potential for unstable standard errors and decreased statistical power.  
2.4.2 Descriptive Statistics 
Table 2.2 presents descriptive statistics on observable characteristics for the analysis 
sample. Column 1 presents information for the full sample, and columns 2 and 3 divide the full 
sample into groups according to program type (i.e., bilaterally supported or traditional AAS 
degree program). Nearly 73% of the students in the analytic sample enrolled in a bilaterally 
supported AAS program. Of those, only about 1.5% of treated students successfully transferred 
to a 4-year institution participating in the bilateral agreement covering their AAS degree program 
at the time of entry. This finding suggests that any impacts uncovered among the 4-year 
outcomes considered by this study were likely driven by changes to the community college 
program experience and not due to contractual agreements or differential treatment of students 
by the receiving 4-year institution. 
For the most part, the observable student characteristics were rather balanced across 
students enrolled in both traditional and non-traditional AAS program types, though there were a 
few exceptions. Specifically, as compared to students enrolled in traditional AAS programs, 
bilaterally supported program participants were more likely to be female and less likely to be 
white. The participant sample was also comprised of larger proportions of Federal Pell Grant 






attempt 12 or more credits) in the first term, and was more likely to enroll in developmental 
education courses (a proxy for college readiness and ability).  
 
Table 2.2 
Student Characteristics by Program Type 
  (1) (2) (3) 
   Program Type 





 % N % N % N 
Treatment Status             
   Bilateral AAS Program 
      Enrollee 72.92% 11,535 100.00% 11,535 0.00% 0 
   Transfer to 4-yr Participating 
       in Bilateral Agreement  
       with Origin Community 
       College  1.09% 172 1.49% 172 0.00% 0 
Demographics       
   Female 48.42% 7,660 55.57% 6,410 29.18% 1,250 
   Male 51.58% 8,159 44.43% 5,125 70.82% 3,034 
   White 59.33% 9,385 57.78% 6,665 63.49% 2,720 
   Black 28.40% 4,493 29.80% 3,437 24.65% 1,056 
   Hispanic 3.66% 579 3.58% 413 3.87% 166 
   Asian 1.56% 246 1.49% 172 1.73% 74 
   Native American 1.74% 275 1.74% 201 1.73% 74 
   Other 5.32% 841 5.61% 647 4.53% 194 
   Age at Entry 27.71  27.67  27.84  
   <22 at Entry 48.39% 7,655 48.09% 5,547 49.21% 2,108 
   >=22 at Entry 55.39% 8,762 55.77% 6,433 54.37% 2,329 
   <25 at Entry 53.82% 8,513 53.85% 6,212 53.71% 2,301 
   >=25 at Entry 46.18% 7,306 46.15% 5,323 46.29% 1,983 
   Pell Grant Recipient 44.50% 7,040 45.99% 5,305 40.50% 1,735 
   TANF Recipient 8.10% 1,281 8.83% 1,019 6.12% 262 
   Single Parent 5.25% 830 5.98% 690 3.27% 140 
   Employed 58.10% 9,191 58.60% 6,759 56.77% 2,432 
   Disabled 1.59% 252 1.51% 174 1.82% 78 
   LEP 0.83% 132 0.83% 96 0.84% 36 







Table 2.2 (continued) 
 
  (1) (2) (3) 
   Program Type 





 % N % N % N 
Academic Characteristics        
   HS Graduate 94.86% 15,006 94.94% 10,951 94.65% 4,055 
   Full-Time (Term 1) 38.21% 6,045 37.48% 4,323 40.20% 1,722 
   Took Any Dev Ed 43.75% 6,921 44.64% 5,149 41.36% 1,772 
   Took Dev Eng 23.37% 3,697 23.70% 2,734 22.48% 963 
   Took Dev Math 37.09% 5,867 38.08% 4,392 34.43% 1,475 
   Enrolled in a College-Level  
   Course (Term1) 90.24% 14,275 89.61% 10,336 91.95% 3,939 
   Associate Intent 73.99% 11,704 73.15% 8,438 76.24% 3,266 
 
Department of Major at 
Entry:       
   Agriculture and Natural  
   Resources Technologies 2.03% 321 1.21% 139 4.25% 182 
   Biological and Chemical  
      Technologies 1.45% 230 1.52% 175 1.28% 55 
   Business Technologies 50.17% 7,937 56.84% 6,557 32.21% 1,380 
   Commercial and Artistic  
      Production Technologies 0.63% 99 0.31% 36 1.47% 63 
   Construction Technologies 4.21% 666 0.62% 72 13.87% 594 
   Engineering Technologies 6.54% 1,034 5.88% 678 8.31% 356 
   Health Sciences 6.87% 1,087 8.44% 973 2.66% 114 
   Industrial Technologies 1.81% 286 0.16% 18 6.26% 268 
   Public Service Technologies 19.27% 3,048 24.38% 2,812 5.51% 236 
   Transport Systems 
      Technologies 7.02% 1,111 0.65% 75 24.18% 1,036 
 
Most Popular Majors at Entry:       
   Business Administration 24.42% 3,863 33.06% 3,814 1.14% 49 
   Criminal Justice 12.74% 2,015 17.35% 2,001 0.33% 14 
   Accounting 7.95% 1,257 10.87% 1,254 0.07% 3 
   Automotive Systems  
      Technologies 6.38% 1,010 0.55% 64 22.08% 946 
 
Entry Cohort:       
   Fall 07 27.97% 4,425 27.82% 3,209 28.38% 1,216 
   Spring 08 15.52% 2,455 15.61% 1,801 15.27% 654 
   Summer 08 5.33% 843 5.57% 643 4.55% 195 
   Fall 08 34.86% 5,515 34.68% 4,000 35.36% 1,515 
   Spring 09 16.35% 2,586 16.32% 1,882 16.43% 704 
   Bilateral Program Enrollee    
      in Last Term 54.85% 8,676 71.77% 8,279 9.27% 397 
   Remained at Same College 94.29% 14,916 94.20% 10,866 94.54% 4,050 







For the most part, the differences described above are not large, but there is at least 
some indication of student sorting across program types by gender. Specifically, about 84% of 
females in the final analysis sample, as compared to 63% of males, enrolled in a bilaterally 
supported AAS program. This can be explained at least partially by the fact that females tended 
to sort themselves across program types that were more likely to be bilaterally supported at any 
of the state‘s given community colleges. For example, 74% of students who declared an 
Accounting major were female, while females comprised only 6% of those enrolled in 
Automotive System Technologies. Importantly, 13 of the state‘s community college campuses 
offered a bilaterally supported degree program in Accounting, but only 2 colleges participated in 
similar agreements for Automotive System Technologies. Thus, the likelihood of enrolling in a 
program covered by bilateral agreements was higher for females based on program 
preferences. Including controls for student sex at least partially accounted for these differences.  
Table 2.3 summarizes the full set of academic outcomes considered in this study. 
Community college-specific outcomes included whether the student persisted in her initial major 
choice through the last term of observation and the total number of general education courses 
taken at the community college from the time of entry to the last term of observation. I also 
observed indicators for completing any community college credential and completing an AAS 
degree within 4, 5, and 6 years of enrollment. Post-community college outcomes of interest 
included upward transfer rates (within 4, 5, and 6 years) and bachelor degree completion (within 
4, 5, and 6 years).  
The structure hypothesis predicts that students enrolled in bilaterally supported 
programs should be more successful across each of these indicators due to decreased 
opportunities to veer into a suboptimal academic path. For example, students who encounter 
more structured programs of study may be less likely to become confused or frustrated, leading 







Student Outcomes by Program Type 
 (1) (2) (3) 
   Program Type 





 % N % N % N 
Outcomes       
   Persist to Next Term 76.29% 12,069 76.19% 8,789 76.56% 3,280 
   Total GenEd Courses Taken 3.70  3.86  3.25  
   Persist in Major 58.46% 9,248 64.44% 7,433 42.37% 1,815 
   Any CC Credential 4yr 14.87% 2,353 19.06% 2,198 21.08% 903 
   Any CC Credential 5yr 21.32% 3,372 20.83% 2,403 22.62% 969 
   Any CC Credential 6yr 22.59% 3,574 22.12% 2,551 23.88% 1,023 
   AAS 4yrs 12.02% 1,902 11.56% 1,333 13.28% 569 
   AAS 5yrs 14.87% 2,353 14.50% 1,672 15.90% 681 
   AAS 6yrs  16.99% 2,688 16.72% 1,929 17.72% 759 
   Transfer 4yrs 17.03% 2,694 18.41% 2,124 13.31% 570 
   Transfer 5yrs 17.59% 2,783 18.98% 2,189 13.87% 594 
   Transfer 6yrs 17.80% 2,815 19.17% 2,211 14.10% 604 
   BA 4yrs 1.65% 261 2.05% 236 0.58% 25 
   BA 5yrs 2.69% 425 3.26% 376 1.14% 49 
   BA 6yrs 3.10% 491 3.76% 434 1.33% 57 
N 15,819  11,535  4,284  
 
agreements have been successfully constructed to more closely approximate more traditional 
transfer-oriented, academic degrees, students in the bilaterally supported programs should be 
exhibiting course-taking behaviors that more closely match the requirements imposed on AA and 
AS students, as measured by the student‘s accumulation of general education credits that satisfy 
the general education core requirement for transfer assurance among AA and AS graduates. 
Finally, these students may become more academically prepared as a result of more thoughtful 
and challenging course requirements imposed by bilateral agreements between the 2- and 4-
year schools, leading to higher rates of transfer and more success at 4-year institutions.  
As expected, students who enrolled in a bilaterally supported program took more general 
education courses, were over 20% less likely to switch majors, and were more likely to both 






Surprisingly, perhaps, given the potential benefits of bilaterally supported AAS degree 
completion, students appear to have been similar in their likelihood to earn an AAS degree 
within 6 years, regardless of program type. 
2.4.3 Ordinary Least Squares (OLS) 
The general relationship between student outcomes and enrollment in a bilaterally 
supported AAS program can be expressed using the following equation: 
Yijl = α + βTreatmenti + ρXi + µj + φl  + εijl (Eq. 2.1) 
where      is the outcome for student i in cohort j in program l,   is a vector of student 
background characteristics and proxies for academic preparation and intent,40           is an 
indicator equal to 1 if student i enrolled in an AAS degree program supported by an articulation 
agreement at entry, and   is the error term. Cohort (j) and program level (l) fixed effects are also 
included. Outcomes of interest included persistence to the next term, total general education 
courses passed, program persistence, community college credential and AAS degree completion 
(within 4, 5, and 6 years from first enrollment), transfer status41 (within 4, 5, and 6 years from first 
enrollment), and bachelor‘s degree completion (within 4, 5, and 6 years from first enrollment).  
In order to control for the time-invariant between-group heterogeneity, the preferred 
model specification included program-level fixed effects. Program-level fixed effects addressed 
(a) between-program selection, to account for the possibility that more or less prepared or 
motivated students enrolled in certain programs, and (b) between-program variation, including 
program characteristics such as quality and transferability. Because bilateral agreements varied 
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 The full list of covariates used for this paper included dummy variables for gender, race, receipt of TANF 
or Federal Pell Grant, whether the student was a single parent, whether the student was disabled, whether the 
student was employed in term 1, limited English proficiency, U.S. citizenship status, whether the student graduated 
from high school, whether a student enrolled in a developmental education course, and whether the student intended 
to obtain an associate‘s degree at entry, as well as continuous variable for age at entry. 
 
41
 I considered that a student had transferred if she had any enrollment in a 4-year institution, public or 






by program at the campus level, and because there were multiple observations for each 
program at the college level, I controlled for within-program correlation by two-way clustering the 
standard errors at the college and program levels.   
Important to this analysis, students enrolled at the state‘s community college system at 
the time of data collection were required to make major selections before starting classes. 
Therefore, college selection was directly related to treatment status. That is, upon arriving on 
the community college campus, conditional on major choice, students automatically were 
enrolled into an AAS program that was either supported by a bilateral agreement or was not. 
Because students were not randomly assigned to schools, students who enrolled in a school 
that offered a bilaterally supported program in their major area may have been substantially 
different from those who enrolled in a school that offered a traditional program on a number of 
both observed (e.g., age or gender) and unobserved characteristics (e.g., educational drive or 
motivation, cultural capital, and academic preparedness). These unobserved characteristics 
also might have been correlated with education outcomes. If bilateral program participation was 
in fact an endogenous decision (given that treatment status was synonymous with college 
choice controlling for major selection), simple comparisons of outcomes between students who 
enrolled under an articulation agreement and those who enrolled in the absence of an 
articulation agreement will likely provide biased upward estimates of   when using the equation 
above, which fails to control for selection differences.  
2.4.4 Instrumental Variables 
To address the potential endogeneity issues generated by student choice, this paper‘s 
main analysis relies on an instrumental variables (IV) approach that used an exogenous source 
of variation in bilaterally supported AAS program selection to identify the effect of enrolling in a 
bilaterally supported program. Generally speaking, the IV methodology relies on the ability to 






causal effect is then estimated among those who were induced to change behavior (i.e., receive 
treatment) due to exogenous, quasi-experimental variation in the instrumental variable. The 
resulting causal parameter is known as the Local Average Treatment Effect (LATE).  
Formally, LATE is estimated from the ratio of two intent-to-treat (ITT) estimates—the 
causal effect of the chosen instrument on Y (reduced form) and the causal effect of the chosen 
instrument on Treatment (first stage), where: 
First-Stage: Treatmenti = α1 + π 1Zi + ρ1Xi + µj + φl  + ε1ijl  (Eq. 2.2) 




  (Eq. 2.4) 
In the above equations, Y indicates the outcome of interest including community college and 
major persistence, earning an community college degree, transfer status, and bachelor‘s degree 
completion, Treatment is a dichotomous treatment indicator equal to 1 if the student i 
participated in a bilaterally supported AAS degree program, and Z is the instrumental variable 
which is related to Y only through its impact on Treatment.  
Although the covariate-adjusted IV estimator is not typically calculated in two steps, so 
as to avoid the miscalculation of standard errors and other mistakes (Angrist & Pischke, 2009), 
intuitively, the instrumental variables method can be understood using a two-stage least 
squares (2SLS) estimation wherein the first-stage fitted values obtained from Eq. 2.2 are 
substituted into the structural equation of interest (i.e., Eq. 2.1) to obtain the following second-
stage equation:42 
Second-Stage: Yijl = α3 + β3         ̂ i + ρ3Xi + µj + φl  + ε3ijl (Eq. 2.5) 
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 Even when using an endogenous binary regressor and binary outcomes, linear regression models 
produce consistent first and second stage results (Angrist, 2001; Angrist & Pischke, 2009). Further linear coefficients 
are more easily interpreted within the probability metric as compared to estimates derived from logit or probit models 






2.4.5 Construction of the IV 
Following the example put forth by Bettinger and Long (2005), this analysis used an 
instrument equal to the weighted average predicted probability of bilateral program participation 
by combining the conditional likelihood a student chose a particular college (based on distance) 
with each school‘s bilateral program coverage status in the student‘s selected major (equal to 
zero at colleges that did not offer a bilaterally supported program in the student‘s selected major 
and equal to one at those that did offer a bilaterally supported program). As mentioned, bilateral 
agreements existed between individual community college and institutional campuses for 
specific programs, such that not every AAS program was supported by an articulation 
agreement at every community college. Although students were not randomly assigned to 
schools, community college students tended to matriculate in the school nearest to their family 
home or high school, regardless of ability (Adelman, 2005), factors that are out of the realm of 
control for most college-aged students. Therefore, I assume that proximity was related to the 
school chosen—thus the bilateral coverage status of the student‘s initial major selection. If 
distance exogenously predicts the student‘s choice of college, and bilateral agreement coverage 
in the student‘s selected major varies across colleges, then the interaction between the two 
variables will exogenously predict treatment status.  
To predict the likelihood of attending a particular college, I first calculated the geodetic 
distance, or the shortest curve along the surface of the earth, between each student‘s home 
address and each of the state‘s more than 50 community colleges. Next, I estimated a 
conditional logit model with c equations for each individual i, where each equation describes 
each college alternative using the following formula: 
          
      
   
     
 
 (Eq. 2.6) 
                             







where    is the choice of the student (equal to one for the college actually selected and zero for 
all other alternatives),    are fixed effects for each college,     is the distance that student i lives 
from college c, and    
  is distance squared. This model estimates the probability of enrollment 
at each of the colleges relative to all other colleges based on distance (such that the combined 
sum of attendance is equal to one), and therefore is well-suited for the current analysis because 
it considers the full set of college alternatives and captures institutional heterogeneity that may 
have impacted student decision-making. Results from the conditional logit suggested that 
students included in the analytic sample were less likely to choose a college that was a longer 
distance (in miles) away with a coefficient of -14.100 per 100 miles (p < .0001). The probability 
of student i‘s attendance at any particular college can be calculated using Eq. 2.6. 
In the next step, the estimated probability of enrollment at each college was multiplied by 
the likelihood of bilateral degree coverage conditional on the student‘s initial major selection. In 
this analysis, I considered a program to be bilaterally supported if the college had established 
an agreement with any 4-year public institution within the state. Therefore, the likelihood of 
bilateral agreement coverage at any given college conditional on major choice was either 1 or 0 
for each student. Finally, the instrument for treatment status was constructed by combining the 
probabilities of attendance and bilateral agreement program coverage using the following 
equation: 
    [          |                        ∈  ] (Eq. 2.7) 
    ∈   [          |             ]     [            |                ∈  ] 
Using Eq. 2.7 revealed a 66.83% average weighted probability of bilateral program participation 
based on distance conditional on initial program choice (p < .0001) among students included in 
the analytic sample. Table 2.4 presents a summary of distance and probability of program 






Table 2.4  
Distance and Probability of Bilateral Program Participation Indicators 
 (1) (2) (3) 
  Program Type 
 
Analytic Sample Participants Non-Participants 
Actual Distance Traveled (in miles) 45.878 46.070 45.363 
 
(70.019) (70.463) (68.813) 
Closest College Offering Bilaterally Supported   
   Version of Major (in miles) 
29.81 10.32 82.28 
(44.155) (10.778) (55.769) 
Weighted Average Probability of Bilaterally  
   Supported Program Participation  
66.83% 90.02% 4.37% 
(0.424) (0.203) (0.128) 
N 15,819 11,535 4,284 
Note: Standard errors in parentheses.    
 
In this context, LATE is interpreted as the effect of structured program participation due 
to the probability of bilateral coverage based on distance conditional on major choice. 
Importantly, this identification strategy assumed that a student‘s choice of major was exogenous 
and that observed program choice would have been the same across all available colleges.43 
That is, a student decided on her initial major prior to college selection without being influenced 
by any characteristic of the college attended or any other college option within the state. This 
assumption is at least partially supported by the fact that, as previously mentioned, students 
selected their major at the time they filled out their college application prior to the beginning of 
classes, meaning that students were unlikely to have had interactions with college faculty, 
advisors, or peers that may have differentially influenced their decisions across campuses. 
Further, during the time period the data used for this study were collected, bilateral agreements 
were not governed, managed, or monitored by any overarching committee or agency; recall that 
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 Although the identification strategy used for the main analysis calculated the probability of attendance 
across all state community colleges, a less conservative measure of attendance would have considered only colleges 
which offered the student's selected major. Most colleges, however, offered the majority of majors eligible for 
analysis. On average, a student‘s major was offered at over 93% of the colleges in the state under review. Further, 
although not presented here, IV results were robust to this alternate calculation of treatment. Indeed, the probability of 
bilateral program participation based on a less conservative measure of attendance was equal to 68.12%, which is 






the analysis presented here relies on estimates derived from data collected immediately before 
and immediately after the first ever inventory of bilateral AAS agreements was conducted. 
Without statewide oversight, particular agreements were not publicized and community college 
applications did not make (and still do not make) any notation of whether a certain program 
offered a bilaterally supported curriculum plan. Thus, while students certainly may have sought 
out information on a specific program of interest prior to college selection, it is reasonable to 
assume that the particular bilateral program alternatives available at a given college did not 
influence initial program choice.  
2.5 Results 
2.5.1 OLS Regression Results 
To investigate the relationship between bilateral AAS program participation and 
academic outcomes, I began with ordinary least squares (OLS) estimation based on Eq. 2.1. 
Table 2.5 reports the OLS coefficients on the indicator variable denoting that the student 
enrolled in a bilaterally supported AAS program. Column 1 presents results from the baseline 
specification that included demographic and academic characteristics and column 2 presents 
results from the preferred model that added cohort and program-level fixed effects.  
Results obtained prior to the inclusion of fixed effects (column 1) supported the structure 
hypothesis and mirrored raw percentage differences presented in Table 2.3. Specifically, 
although there were no differences in persistence or community college degree completion, 
bilaterally supported students were significantly less likely to switch majors and more likely to 
both transfer to and graduate from a 4-year institution within 6 years. An insignificant 
relationship between community college credential receipt and bilaterally supported degree 
program participation suggests that participants were no more likely to earn a diploma, 







OLS Estimates: The Relationship Between Bilaterally Supported AAS Program Participation  
and Student Outcomes 
 (1) (2) 
   
Persist to Next Term 0.007 0.030* 
 (0.011) (0.015) 
Total GenEd Courses Taken 0.696*** 0.108 
 (0.249) (0.216) 
Persist in Major 0.259*** 0.008 
 (0.087) (0.019) 
Any Credential 4yrs -0.016 0.032** 
 (0.020) (0.015) 
Any Credential 5yrs -0.014 0.030* 
 (0.019) (0.015) 
Any Credential 6yrs -0.014 0.031* 
 (0.019) (0.016) 
AAS 4yrs -0.012 0.027** 
 (0.016) (0.014) 
AAS 5yrs -0.008 0.032** 
 (0.016) (0.015) 
AAS 6yrs -0.009 0.034** 
 (0.016) (0.014) 
Transfer 4yrs 0.046*** -0.012 
 (0.017) (0.013) 
Transfer 5yrs 0.045** -0.016 
 (0.018) (0.013) 
Transfer 6yrs 0.045** -0.017 
 (0.018) (0.013) 
BA 4yrs 0.016*** 0.008** 
 (0.004) (0.004) 
BA 5yrs 0.023*** 0.014*** 
 (0.005) (0.005) 
BA 6yrs 0.026*** 0.018*** 
 (0.006) (0.006) 
Program FE NO YES 
Cohort FE NO YES 
Observations 15,819 15,819 
Notes: Robust standard errors clustered at program and college levels. 








In column 2, I added program-level and cohort fixed effects to account for the program- 
or cohort-related differences that may drive any impacts uncovered by the previous model. With 
the exception of the probability of bachelor‘s degree completion, which remained significant and 
positive across all timeframes considered, the inclusion of cohort- and program-level fixed 
effects led to null relationships across previously significant findings. Additionally, after 
controlling for systematic differences across majors, bilateral program participants were 3 
percentage points more likely to persist past the first term of enrollment. Students on structured 
transfer pathways were also more likely complete any community college credential, including 
an AAS degree. As compared to their traditional peers, however, participants were no longer at 
an advantage in terms of major persistence, total general education courses taken, or 
propensity for upward transfer.  
2.5.2 IV Estimation 
To control for self-selection in the school selection process, I used the average weighted 
probability of bilateral program enrollment based on distance conditional on major choice to 
estimate the student‘s enrollment in a bilaterally supported AAS program in their first term. 
Table 2.6 presents results from the first stage (columns 1-2) and reduced form (columns 3-4) 
equations, and IV coefficients (columns 5-6) under the two-stage least squares analysis. The 
first model (columns 1, 3, and 5) controlled for demographic and academic covariates and the 
second model added cohort and program-level fixed effects. 
Both specifications revealed a positive and significant relationship between the 
probability of enrolling in a bilaterally supported degree program and the weighted average 
probability of bilaterally supported AAS degree program participation based on a student‘s 
distance to schools with bilateral program agreements in the student‘s chosen focus area. This 








IV Estimates: Causal Impacts of Bilaterally Supported AAS Program Participation on  
Student Outcomes 
 (1) (2) (3) (4) (5) (6) 
 First Stage Reduced Form IV 
Bilateral Program 
Participation 0.943*** 0.861***     
 (0.036) (0.101)     
F-Test 684.43*** 69.89***     
P-Value (0.000) (0.000)     
Persist to Next Term   -0.001 0.023 -0.002 0.026 
   (0.010) (0.017) (0.011) (0.020) 
Total GenEd Courses Taken   0.675** -0.199 0.716** -0.231 
   (0.267) (0.258) (0.280) (0.304) 
Persisted in Major   0.288*** 0.025 0.305*** 0.029 
   (0.091) (0.021) (0.095) (0.025) 
Any Credential 4yrs   -0.037* 0.009 -0.039* 0.011 
   (0.021) (0.027) (0.023) (0.031) 
Any Credential 5yrs   -0.033 0.009 -0.035 0.010 
   (0.021) (0.027) (0.023) (0.031) 
Any Credential 6yrs   -0.023 0.013 -0.035 0.015 
   (0.019) (0.029) (0.023) (0.032) 
AAS 4yrs   -0.027 0.013 -0.028 0.015 
   (0.018) (0.023) (0.019) (0.026) 
AAS 5yrs   -0.026 0.012 -0.027 0.014 
   (0.018) (0.024) (0.020) (0.027) 
AAS 6yrs   -0.028 0.008 -0.030 0.009 
   (0.018) (0.025) (0.019) (0.029) 
Transfer 4yrs   0.051*** -0.013 0.054*** -0.015 
   (0.018) (0.015) (0.019) (0.017) 
Transfer 5yrs   0.050*** -0.020 0.053*** -0.023 
   (0.018) (0.015) (0.020) (0.018) 
Transfer 6yrs   0.050*** -0.022 0.052*** -0.026 
   (0.019) (0.015) (0.020) (0.018) 
BA 4yrs   0.017*** 0.007** 0.018*** 0.008* 
   (0.004) (0.004) (0.004) (0.004) 
BA 5yrs   0.023*** 0.012** 0.025*** 0.014** 
   (0.005) (0.005) (0.005) (0.006) 
BA 6yrs   0.027*** 0.015*** 0.029*** 0.018** 
   (0.006) (0.006) (0.006) (0.007) 
Program FE NO YES NO YES NO YES 
Cohort FE NO YES NO YES NO YES 
Observations 15,819 15,819 15,819 15,819 15,819 15,819 
Notes: Robust standard errors clustered at program and college levels.    







covered by a bilateral agreement due to the student‘s proximity to schools with bilateral program 
coverage in the student‘s focus area, the higher the student‘s likelihood was of enrolling in a 
bilaterally supported degree program. These first-stage results support the assumption of non-
zero causal effect on treatment necessary for proper identification with instrumental variables. In 
both models, the F-statistic on the excluded instrument was statistically significant and well 
above the accepted threshold of 10, supporting the use of the average weighted probability of 
program participation based on distance as a sufficiently strong instrument to explain which 
students enter bilaterally supported programs of study (Stevens, 2007). 
Reduced form estimates in columns 3 and 4 summarize the relationship between the 
instrument and outcomes of interest. As previously stated in Section 2.4.4, such estimates are 
more commonly understood to be the intent-to-treat (ITT) impacts, or the effect of treatment on 
those who were assigned to treatment. When fixed effects were left out of the model, a positive 
and significant relationship was uncovered between the weighted average probability of 
bilaterally supported program participation and the total number of general education courses 
taken, major persistence through the last term of enrollment, upward transfer, and bachelor‘s 
degree completion. A negative relationship, on the other hand, was uncovered between the 
probability of obtaining a community college credential within 4 years of enrollment and the 
instrument. After the inclusion of fixed effects (column 4), with the exception of the probability of 
bachelor‘s degree attainment, these significant relationships were explained away.  
Instrumental variable coefficients, or the Local Average Treatment Effect (LATE) of 
enrolling in a bilaterally supported program of study, are presented in the final two columns of 
Table 2.6. Although IV coefficients are generally interpreted in the same way as OLS estimates, 
IV results are considered to represent the causal effects for students who participate in a 
bilaterally supported program due to an increased likelihood of enrolling in a bilaterally 






words, IV estimates represent the causal impact of bilateral program participation on those 
induced into treatment by the instrument. 
Column 5 presents the causal effect of enrolling in a bilaterally supported degree 
program before the inclusion of any fixed effects. Using this specification, students appear to 
have taken almost one additional general education course and were about 31 percentage 
points more likely to persist in their initial major through their last term of community college 
enrollment, five percentage points more likely to transfer to a 4-year institution, and nearly three 
percentage points more likely to obtain a bachelor‘s degree within 6 years. These results are 
similar to, and in some cases slightly larger than, those uncovered using OLS. This comparison 
provides some evidence of sample heterogeneity, or that the instrument may have shifted the 
behavior of a subgroup of individuals for whom the returns to bilateral program participation 
were larger than average. In other words, structured pathways may have been more beneficial 
to compliers, or those who were induced into treatment through their proximity to schools 
offering bilaterally supported programs in their major, as compared to always-takers, or those 
whose participation was not impacted by the instrument.  
Column 6 reports coefficients from a specification that included program-level and cohort 
fixed effects. The decision to include program-level fixed effects was made in an attempt to 
minimize the potential for estimation biases that might have occurred if program-related 
differences in outcomes were not accounted for and inappropriately attributed to differences in 
bilateral agreement participation. After including program-level fixed effects, the causal impact 
estimates of bilateral program participation on total general education courses taken, major 
persistence, and upward transfer became null. The insignificant coefficient on major persistence 
suggests that those who enrolled in a more structured pathway were just as likely to switch 






more regimented coursework were not necessarily dissuaded from pursuing alternate pathways 
later on in their community college careers.  
Additionally, although the results were attenuated after controlling for initial program 
enrollment, the estimate on the causal impact on bachelor‘s degree completion remained 
significant. Specifically, students enrolled in a structured transfer program were about 1.8 
percentage points more likely to graduate from a 4-year institution than their peers, which 
translates to a 58% change in the likelihood of BA attainment when compared to the overall 
sample rate of completion (3.1%). This positive impact on bachelor‘s degree completion implies 
that students who were exposed to more structure during community college were better 
prepared to navigate the 4-year sector successfully. The impact on student preparation is 
further supported by the null findings on transfer.44 Importantly, a student‘s propensity to transfer 
to a 4-year institution was not impacted by her participation in bilaterally supported programs of 
study. Yet, while students were equally likely to transfer to a 4-year institution after enrolling in 
an AAS program, students who were enrolled in a program that was not part of a bilateral 
transfer agreement were slightly more likely to graduate from a 4-year institution within 6 years 
of entry. This implies that the differences in 4-year outcomes might be partially explained by the 
differential community college experience of the student by their program‘s bilateral agreement 
status. 
2.5.3 Heterogeneous Impacts Across Students 
It is important to recognize that a structured program of study may impact students 
differentially. In the main analysis, the final and preferred model assessed the pooled impact of 
bilateral program enrollment for all students. These results, therefore, may mask heterogeneous 
impacts across student groups. Indeed, existing research on college outcomes by student 
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characteristics, although not directly related to the topic at hand, suggests that the impacts of 
bilateral participation and the increased structure imposed by such programs may have 
impacted students differentially. For example, research has found a female advantage in college 
persistence and completion (Conger & Long, 2010). The college completion gender gap can be 
at least partially attributed to higher levels of organization and self-discipline among female 
students (Jacobs, 1999). This might suggest that bilaterally structured programs would mitigate 
the non-cognitive disadvantage among males by imposing more rigid structures that they are 
not likely to impose upon themselves.  
There also may have been heterogeneous impacts by age. Younger individuals are 
more prone to make decisions that may not reflect their best interests (see Agarwal, Driscol, 
Gabaix, & Laibson, 2008; Lavecchia, Liu, & Oreopoulos, 2015; Lusardi, Mitchell, & Curto, 2010; 
Scott-Clayton, 2011). Thus, younger students, who have fewer college experiences, may also 
be more likely to enter college misinformed about specific requirements and misjudge efficacy, 
and thus may react more favorably to more structured programs if those programs provide 
students with more transparent expectations and clearer pathways through higher education 
(Schilling & Schilling, 1999; Wang, 2010). Older students, who are more likely to have deliberate 
occupational-related reasons for returning to school, are less likely to hold associate degree, 
transfer, or bachelor‘s degree aspirations (Bailey et al., 2003), and therefore may not be 
impacted by bilateral agreements in the same way as their younger counterparts.  
Finally, it is also possible that students from traditionally disadvantaged backgrounds 
and minority groups may have been impacted differentially by the increased opportunities that 
bilateral agreements offer. These populations are often low-income, first-generation college-
goers and thus have less college knowledge (Deil-Amen & Rosenbaum, 2003). As a result, 
these students may be discouraged or unmotivated to attain high levels of postsecondary 






hand, if bilaterally supported curricula succeed at providing more deliberate and transparent 
pathways to graduation and upward transfer, participation in structured programs of study might 
reveal opportunities previously thought unavailable or unobtainable by these populations. On 
the other hand, these students may lack the cultural capital needed to take advantage of the 
benefits extended by bilateral programs. Indeed, research has found that traditionally 
disadvantaged students are less likely to persist or complete college due to increased family 
demands, financial hardship, and cultural stigma (Arnold, 1999).  
Tables B.1 through B.4 in Appendix B present the differential impacts of structured 
programs on student outcomes by age, Pell Grant recipient status, race and gender. Generally, 
students indicated by the literature to be the highest achieving were driving the positive results 
that were uncovered in the pooled analysis. Increases in bachelor degree attainment, for 
example, were driven by females, students who were older at the time of first enrollment, 
Whites, and non-Pell recipients on structured transfer pathways. Interestingly, however, while 
non-Pell recipients and White students enrolled in AAS programs supported by bilateral 
agreements performed better than their counterparts across persistence measures, younger 
students, not older students, were more likely to persist if enrolled in a bilaterally supported 
program of study. This suggests that increased structure was particularly important in directing 
students who were the most unsure of their path, assuming older students enrolled in college 
with better defined career goals (Bailey et al., 2003; Cook, 1970; Cuseo, 2005).  
Interestingly, the final model specification also revealed negative impacts of bilateral 
program participation on transfer for males, minorities, and Pell recipients. This important and 
surprising relationship between structured transfer pathway enrollment and transfer is masked 
in the full analysis. Because these students were no more likely to persist to an additional term 
of study, take more general education credits, or complete a community college credential, AAS 






traditionally marginalized students may have been harmed, at least with regard to transfer-
related behaviors, by bilateral agreements. As previously mentioned, however, student 
enrollment varied widely across programs, and the distribution of demographics was not 
consistent across majors. Cutting the full sample by a certain demographic characteristic, such 
as gender, in some cases led to very small group program sizes (n < 5). Because small group 
sizes can result in an over-estimation of group-level variances and lead to type II errors (Clarke, 
2008), these estimates should be interpreted with caution.  
2.5.4 Heterogeneous Impacts by Initial Major 
In the main analysis, the final and preferred model assessed the pooled impact of 
bilateral program enrollment for all students across all program types using a fixed-effect 
method accounting for variations across specific majors. It is important to recall the 
counterfactual when interpreting these findings. Specifically, the coefficients presented 
represent the change in a student‘s outcome due to being exposed to a bilaterally supported 
curriculum, relative to the outcome that would have been observed if the student participated in 
a traditional curriculum within the same program. Although bilaterally supported agreements 
create AAS program curricula that, generally speaking, look more similar to their AA/AS 
counterparts, the structures of traditional AAS programs vary widely. Therefore, while the 
amount of structure the student was subjected to under bilateral agreement coverage might 
have been similar regardless of program type, the same may not have been true for traditional 
AAS students. That is, the amount of structure observed in traditional AAS programs may have 
varied due to the nature of the actual program and the specific components of the traditional 
program pathway. As a result, differences in the impact of structure by program type may be 
expected. The decision to include program-level fixed effects minimized the potential for 
estimation biases that might have occurred if program-related differences in outcomes were not 






participation. Of course, the resulting analysis simultaneously may mask heterogeneous 
impacts across programs.  
To overcome the aforementioned possibility while simultaneously examining program 
variation, Table B.5 of Appendix B presents OLS and IV results for the two most popular 
departments as measured by enrollment: Business and Public Service. Generally speaking, 
these results suggest that the impact of bilateral program participation differed by initial major 
type, supporting the use of program-level fixed effects in the main analysis. These results also 
reveal that important effects of bilateral program participation may be missed when looking at 
the average impacts across all program types. Indeed, some intuitive relationships, such as 
increased transferability, which is null in the full sample analysis, actually existed for some 
students. Thus, while structured transfer programs increased academic preparation for all 
students, students in certain programs may have benefited from an exposure to structure and 
the normalization of transfer in the shorter term.  
Overall, estimated LATE coefficients of bilateral program participation on bachelor‘s 
degree attainment remained significant and positive across both programs considered. 
Importantly, subgroup analysis also suggests that the relative magnitude of the impact from 
increased structure on bachelor‘s degree attainment varied across specific majors, with 
students enrolled in Business programs obtaining a greater benefit from structured programs of 
study than students in Public Service majors. Subgroup analyses also revealed several 
additional impacts not uncovered by the pooled analysis for both departments. For example, 
although the relationship between bilateral participation and transfer status was insignificant 
when looking at the full sample, students who participated in a bilaterally supported program in 
Business, on average, were approximately 13 percentage points more likely to transfer and took 
over one additional course from the general core list of courses, compared to their peers in 






the treatment group were more likely to persist to the next term and more likely to persist in their 
initial major choice. Although students covered by bilateral program agreements in Public 
Service majors also enjoyed increased rates of enrollment persistence and general education 
course taking, the magnitudes of the effects were smaller than those uncovered for Business 
students. Unlike their peers in bilaterally supported Business programs, treated Public Service 
students also were more likely than their counterparts in traditional Public Service programs to 
earn an AAS degree within 6 years of entry. Importantly, however, IV results for Public Service 
and subsequent comparisons between programs should be interpreted with caution due to F-
Statistic of less than 10, suggesting a weak instrument.  
2.6 Validity of the IV 
 
Proper identification of the instrumental variables technique relies on a set of five main 
assumptions that, if met, allow unbiased estimation of the average causal effect in students who 
were induced into treatment by the instrument (Angrist, Imbens, & Rubin, 1996). In this section, 
I review each of the assumptions in detail to provide support for the chosen instrument. In 
addition, I present a number of diagnostic tests to assess several of the required assumptions. 
2.6.1 Assessment of IV Assumptions 
The Stable Unit Treatment Value Assumption (SUTVA), which assumes non-
interference (i.e., that the treatment status of any individual does not impact the potential 
outcomes of another), is one of five assumptions made to ensure that an IV model is 
appropriately identified. SUTVA implies the absence of spillovers, or that the outcomes of any 
student were not affected by whether or not another student participated or completed a 
bilaterally supported degree program. Indeed, it seems reasonable to assume an absence of 
spillover effects in this case, particularly given the fact that students assigned to different groups 






presence of bilaterally supported programs created a culture of transfer among all students, 
regardless of program participation. I will present evidence suggesting that this is not the case in 
the next subsection. 
SUTVA also implies no variation in treatment across units. In this paper I assumed that 
treatment was homogenous. I argue that each bilaterally supported AAS program deviated from 
the more traditional AAS program for two primary reasons. First, across the state‘s public 4-year 
institutions, bilateral AAS agreements typically guaranteed similar benefits to program 
completers (e.g., course transferability and applicability and the potential for junior status at the 
receiving institution), providing evidence of commonality amongst different agreements. Second, 
across all agreements, participants were given fewer choices and exposed to more 
appropriately aligned curricula created by teams of department-specific faculty and 
administrators that changed program requirements and expectations at the community college 
level.  
The instrumental variables methodology also assumes ignorability, or that treatment 
assignment is independent of unobserved factors that cause bias in ordinary least squares 
(OLS) specifications, such as motivation or academic preparedness. The two part construction 
of the instrumental variable used in this analysis relies on two key assumptions:  (1) residential 
location was exogenous with respect to bilateral program offerings and (2) bilateral program 
adoption by institutions was exogenous with respect to student population.  
The first assumption has been adequately dealt with in the literature. Specifically, it has 
been shown that community college students tend to matriculate at the school nearest to their 
family home or high school, regardless of previous academic performance or ability (Adelman, 
2005; Card, 1995; Rouse, 1995; Stange, 2012). Therefore, insomuch as bilaterally supported 
program participation conditional on program choice is directly related to school choice, I 






such as academic preparedness that also may have been correlated with the decision to enroll 
in bilaterally supported program or student outcomes.  
The second assumption required to satisfy ignorability of treatment status may be 
undermined if specific programs are more or less likely to be covered by bilateral agreements in 
a way that is related to the characteristics of students who sort into those majors, e.g., 
institutions choose to adopt agreements for certain programs due to student demand or the 
probability that the agreement would be beneficial to the student population served by that 
program. Conversations with the Office of Transfer Articulation in the state under review as to 
how bilateral articulation agreements were formulated suggested that historically, students have 
been unaware that such transfer agreements exist until matriculation, suggesting that adoption 
was not due to student demand at the community college level. Unfortunately, however, given 
the length of time that had elapsed since the policies had been formulated the contact was 
unable to confirm or deny the possibility that bilateral agreement adoption was driven by the 
characteristics of potential student participants. 
Next, the exclusion restriction states that a valid instrument will not have any predictive 
power in explaining student outcomes when treatment is held constant. Although it is not 
possible to test this assumption directly, it is assumed that the weighted probability of 
participation only impacted student outcomes through the impact it had on student exposure to 
AAS program types. Indeed, the fact that bilateral agreements were relatively unknown to 
students at the time of entry provides some evidence in support for the exclusion restriction. I 
conduct additional diagnostic tests examining the possibility that a third path of causation might 
exist in the next subsection. 
The fourth assumption is non-zero average causal effect, or that the instrument has to 
have an effect on the probability of treatment. Indeed, students with a higher weighted 






participate in such degree programs. Evidence of this relationship can be found in columns 1 
and 2 of Table 2.6, where the first-stage coefficients reveal a positive and significant relationship 
between the weighted probability of program participation based on distance and student 
treatment status. 
Finally, the monotonicity condition necessitates that the instrument, and therefore 
distance, upon which the instrument is constructed, affect the decision to take-up treatment in a 
consistent direction. That is, a student who had a higher weighted probability of enrolling in a 
school engaged in a bilateral agreement for her chosen program should always have been more 
likely to enroll in the structured degree program than a student who had a lower probability. 
Again, previous research that has shown that students enroll in the school closest to their home 
suggests that the instrument likely meets the monotonicity condition (Adelman, 2005; Crosta, 
2013a; Stange, 2012). Further, as discussed in section 2.4.5, there is a negative correlation 
between distance and college attended in the analysis sample considered by this research.  
2.6.2 Falsification Tests 
Although the validity of the IV cannot be tested formally, a number of diagnostics can be 
used to assess the required assumptions. One major threat to the validity of the weighted 
probability of bilateral program participation based on distance is related to institutional adoption 
of bilaterally supported programs. If the availability of bilateral programs conditional on distance 
was not exogenous, the estimates presented by this research may not be valid. There are 
various reasons one might expect certain schools to have offered more bilateral programs than 
others. For example, the creation of bilaterally supported programs may actually have been 
endogenous to location, such that schools decided whether or not to offer bilateral degree 
programs according to the needs, desires, or motivations of students most likely to matriculate 
at their school based on location. This potential threat would violate ignorability since treatment 






an increased desire or motivation for transfer with a higher number of bilateral program 
offerings, then bilateral coverage would not have been exogenous.  
One of the simplest tests that can be conducted to assess the endogeneity of the 
chosen instrument is to regress student background characteristics on the instrument. The 
instrument, if valid, should not have any predictive power in explaining students beyond their 
propensity for treatment. Table 2.7 reports the reduced form coefficients for the IV indicator. For 
the most part, the weighted probability of participation based on distance appears to have been 
uncorrelated with student characteristics when controlling for other demographic and academic 
characteristics, including cohort and program-level fixed effects (i.e., the preferred model 
specification). Furthermore, although the chosen instrument appears to be negatively and 
significantly related to the age at first enrollment, associate degree intent, and developmental 
education placement, controlling for these pre-existing characteristics helps to ensure that these 
differences and any unobservable characteristics correlated with the included demographic and 








Reduced-Form Outcomes of Demographic Characteristics on the IV 
 (1) (2) 
   
Female 0.275*** 0.008 
 (0.086) (0.014) 
Asian 0.008* -0.012 
 (0.005) (0.012) 
Black 0.063*** 0.025 
 (0.017) (0.040) 
Hispanic 0.012 0.006 
 (0.008) (0.010) 
Native American 0.007 -0.014 
 (0.005) (0.013) 
White -0.058*** -0.073 
 (0.017) (0.072) 
Other 0.018 0.052 
 (0.012) (0.051) 
Age at Enrollment -0.542 -1.431*** 
 (0.843) (0.543) 
Pell -0.015 -0.013 
 (0.017) (0.037) 
TANF 0.018** 0.004 
 (0.007) (0.011) 
Disabled -0.003 0.003 
 (0.003) (0.005) 
LEP 0.004** 0.001 
 (0.002) (0.002) 
US Citizen 0.076*** 0.011 
 (0.024) (0.010) 
HS Diploma 0.040*** -0.015 
 (0.014) (0.010) 
Took Any Dev Ed 0.053** -0.082*** 
 (0.021) (0.029) 
Associate Degree Intent -0.025** -0.041* 
 (0.010) (0.024) 
Program FE NO YES 
Cohort FE NO YES 
Observations 15,819 15,819 
Notes: Robust standard errors clustered at the program and 
college level. 








A second, similar threat is that the instrumental variable may not have been exogenous 
to the potential outcome. That is, the exclusion restriction might be violated if the schools that 
offered bilaterally supported AAS degree programs were systematically different than those that 
did not offer such programs. Institutional characteristics that lead to variation in the propensity 
for AAS bilateral agreement adoption might have included differences in resource availability, 
the ability to offer appropriate courses, or attitudes toward structured or guided AAS programs. 
These characteristics might also have been directly correlated with student outcomes, offering 
an alternative path of causation.  
Every college in the community college system under study offered bilaterally supported 
programs during the time period observed, partially supporting the assumption that the adoption 
of bilateral agreements did not signal systematic differences in terms of school culture or 
resources. However, variation in the number of programs offered at each school (the number of 
bilaterally supported programs offered at each college fell between 7 and 43) may indicate 
different schools were more or less capable of offering such programs. If schools with fewer 
resources, lower-quality teachers, or less academically prepared students were more likely to 
have fewer bilaterally supported AAS program offerings, while higher-quality institutions were 
more likely to participate in a greater number of AAS bilateral agreements, any impacts 
uncovered on participation in such programs may have actually reflected institutional 
differences. To assess this, I regressed the number of bilateral programs on expenses per full-
time equivalent student (obtained from IPEDS), controlling for several aggregated measures of 
student characteristics from the 2007-2008 school year. Table 2.8 below shows the results of 
this analysis and provides evidence to suggest that the number of bilaterally supported AAS 
programs offered by an institution was not related to differences in institutional resources after 








Relationship Between College Revenues per FTE and Number of Bilaterally Supported 
Programs Offered in 2007 
 (1) 
  
Revenues per FTE -0.001 
 (0.000) 
% Women 29.136* 
 (14.514) 
% Asian 0.014 
 (0.021) 
% Black 0.001 
 (0.001) 
% Hispanic -0.020** 
 (0.008) 
% Native American 0.002 
 (0.003) 
% White 0.003*** 
 (0.001) 
Average Age at Enrollment 0.215 
 (0.588) 
% Pell -11.211 
 (13.310) 
% TANF -26.759*** 
 (9.620) 
% Disabled 1.375 
 (63.486) 
% LEP -120.244 
 (136.854) 
% US Citizen -64.607 
 (79.413) 
% HS Diploma -7.849 
 (8.269) 
% Took Any Dev Ed 23.133 
 (14.732) 







Notes: Robust standard errors in parentheses. 
*** p < 0.01, ** p < 0.05, * p < 0.1 
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A related threat would be if an increased presence of bilateral agreements was related to 
differences in attitudes about transfer across schools. Specifically, if a school‘s propensity to 
engage in or adopt bilateral agreements corresponded to a culture or increased expectation of 
transfer, either by the institution itself or the students they served, then students in institutions that 
offered more bilaterally supported AAS programs may have been more likely to exhibit transfer-
related behaviors regardless of program participation. In this case, attributing casual impacts to 
bilaterally supported program enrollment would be incorrect. Similarly, the validity of the results 
presented in the main analysis may be threatened if students enrolled in schools with more 
bilaterally supported programs were at a higher risk of spillover effects. To test whether this might 
have occurred, Table 2.9 presents the outcomes of interest for non-participants from the schools 
in the 75th percentile of bilateral program offerings (more than 31 bilaterally supported programs) 
to the outcomes of non-participants from schools in the 25th percentile of bilaterally supported 
degree program offerings (fewer than 12 bilaterally supported programs). These results suggest 
that student outcomes did not differ among this restricted sample and support the assumption that 
student outcomes were not driven by the school‘s transfer culture or spillover effects.45  
Another diagnostic assessment of the exogeneity of the instrument is to regress 
outcomes that may have been correlated with omitted variables on the instrument. Importantly, 
while null results provide additional support for the selected instrument, significant results may 
suggest alternative explanations for any impacts uncovered. Significant relationships between 
the instrument and such variables might occur if, for example, the probability of bilateral 
agreement adoption varied across programs in a way that was related to the students served. In 
other words, if program selection is endogenous and students sort themselves across majors 
such that students who are more motivated or academically prepared are more likely to enroll in 
specific programs, and a program‘s decision of whether or not to adopt a bilateral agreement is 
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Table 2.9  
Comparison of Student Outcomes by the Number of Bilaterally Supported AAS Programs 
Offered 





















Attends Institution within  
   75th Percentile of  
   Program offerings -0.005 -0.636 0.000 -0.040 0.002 0.040 0.017 
 (0.058) (0.600) (0.040) (0.057) (0.053) (0.045) (0.012) 
Program FE YES YES YES YES YES YES YES 
Cohort FE YES YES YES YES YES YES YES 
Observations 1,499 1,499 1,499 1,499 1,499 1,499 1,499 
R-squared 0.790 0.460 0.750 0.377 0.346 0.238 0.093 
Notes: Robust standard errors clustered at the program and college level.     
*** p < 0.01, ** p < 0.05, * p < 0.1       
 
related to the type of students the program serves, then students who are most likely to succeed 
even in the absence of treatment may also be the ones most likely to have the highest weighted 
probability of participation based on distance. In this case, student motivation and preparation 
might explain both treatment assignment and student outcomes. 
To test for this possibility, I estimated the relationship between the instrument and two 
outcomes that are arguably related to student quality, full-time and working status in the first 
term. I argue that a student‘s weighted probability of bilateral program participation based on 
distance should not have impacted either variable in any systematic way. Although increased 
structure might have encouraged students to be more academically aware and made them 
more likely to have engaged in behaviors that increased academic efficiency, such as full-time 
status, these effects likely would have occurred after the first semester. Similarly, while 
increased structure might arguably have increased a student‘s involvement or commitment to 
her selected program, thereby encouraging the student to seek out opportunities to improve 






impacts should not have occurred at the time of enrollment when these outcomes were 
measured. 
Importantly, however, both full-time status and employment in the student‘s first term of 
enrollment arguably might be related to other unobserved characteristics that would explain a 
student‘s probability for success in college. For example, full-time status in term 1 may indicate 
that a student was more motivated and committed to their academic goals, which would predict 
higher levels of success (e.g., persistence and completion) even in the absence of bilateral 
program treatment. Indeed, researchers often consider part-time status in the first term a risk 
factor for success (Adelman, 1999; O‘Toole, Stratton, & Wetzel, 2003). Similarly, working-status 
has been shown to be positively associated with student performance among community 
college students (Kalenkoski & Pabilonia, 2010). Insomuch as performance is related to a 
student‘s propensity to succeed, if the instrument was correlated with working-status in the first 
term, such that higher performing students were also the most likely to receive treatment, then 
any impacts uncovered may not be attributed to program participation, but rather to pre-existing 
student attributes. As Table 2.10 shows, the instrument is not correlated with either outcome 
when including the full set of covariates and fixed effects, offering additional support for the 








Reduced-Form Estimates for Full-Time and Employment Status in Term 1 
  (1) (2) 
      
Full-time in Term 1 -0.020 0.006 
 (0.016) (0.027) 
Working in Term 1  0.066*** 0.010 
 (0.014) (0.029) 
Program FE NO NO 
Cohort FE NO YES 
Observations 15,819 15,819 
Notes: Robust standard errors clustered at the program and 
college level. 
*** p < 0.01, ** p < 0.05, * p < 0.1 
 
2.6.3 Alternative Identification Strategy 
The main analysis relies on an assumption of exogenous major choice, which if 
incorrect, may threaten the validity of the results presented here. In this section, I present an 
alternate identification strategy that helps overcome the potential endogeneity of major choice, 
e.g., the possibility that students changed their major selection in response to the availability or 
offer of bilaterally covered majors by the school attended.  
As previously mentioned, variation in the proportion of bilaterally supported AAS 
offerings existed across schools and students faced a higher or lower probability of bilateral 
coverage depending on the specific college attended. I took advantage of this source of 
variation to create an alternate treatment indicator equal to the proportion of AAS programs 
covered by bilateral transfer agreements at the student‘s college of enrollment, such that 
treatment was no longer conditional on student‘s major choice. Importantly, defining treatment in 
this way changes the interpretation of the findings; any impacts uncovered are attributed to the 
increased likelihood of bilaterally supported program coverage as opposed to a student‘s 






As previously discussed, however, the potential endogeneity of school choice remains 
and must be removed. That is, the identification strategy must overcome the possibility that 
students sorted themselves across colleges in some way that was potentially related to 
outcomes of interest. In order to overcome potential selection and omitted variable biases, I 
constructed an instrument similar to the one used in Section 2.5.2. Specifically, the updated IV 
is equal to the average proportion of bilaterally supported AAS programs offered across 
colleges weighted by distance. Using Eq. 2.5 to estimate the probability of attendance based on 
distance, as done in the main analysis, the instrument used for the alternative identification 
strategy can be represented by the following equation: 
    [                   |                        ∈  ] (Eq. 2.8) 
    ∈   [                   |             ]     [            |                ∈  ] 
where Bilateral Program Coverage is a continuous indicator between 0 and 1 representing the 
proportion of the college‘s AAS programs covered by bilateral transfer agreements when 
student i attends college c. 
Table 2.11 presents first stage, reduced form, and IV results using the new treatment 
and IV indicators. Overall, patterns of results are larger and extend into more areas than those 
presented in Table 2.5. Specifically, students who were induced into enrolling in schools with a 
higher proportion of bilaterally supported AAS programs due to proximity were significantly more 
likely to both transfer and earn a bachelor‘s degree than were their peers who attended schools 
with fewer bilaterally supported AAS program offerings. Interestingly, such students were also 
less likely to earn a community college credential. Overall, however, these results confirm the 









Alternative Identification Strategy: Overcoming Potential Endogeneity of Major Choice 
 
First Stage Reduced Form IV 
 
(1) (2) (3) 




  F-Test 177.78*** 
  P-Value (0.000) 












































































Program FE YES YES YES 
Cohort FE YES YES YES 
Observations 15,819 15,819 15,819 
Notes: Robust standard errors clustered at the program and college levels. 









2.7.1 Summary of Findings 
The variation in the adoption of bilateral agreements across institutions and programs 
provides a unique opportunity to assess the causal impact of increased structure on students. 
After correcting for selection bias through the use of an instrumental variables approach, I found 
that students who enrolled in bilaterally supported AAS programs behaved and performed 
relatively similarly to their non-participating peers.  
Subgroup analyses further reveal heterogeneous impacts by student characteristic. 
White students and those of higher SES as measured by participation in the Federal Pell Grant 
program benefited the most from program participation and saw the highest increases in both 
persistence and bachelor‘s degree completion, while those from traditionally at-risk groups, i.e., 
lower SES and minority students, were least likely to benefit from bilateral agreements 
considered by this study.  
Finally, the analysis of students in specific programs revealed that the impact of 
structured transfer programs varied across academic concentration. Although students in both 
departments considered saw increased rates of bachelor‘s degree completion, gains were 
highest in bilaterally supported Business AAS programs. Interestingly, students in structured 
Public Service programs, however, also saw increased associate degree completion rates, 
while students in structured Business degree programs were more likely to persist in their 
initially chosen major and successfully transfer to a 4-year institution. One explanation for 
observed heterogeneity may be variations across departments in the amount and type of 







2.7.2 Generalizability and Limitations 
When interpreting the results presented here, issues related to external validity must be 
considered. Importantly, the sample was limited to students who were in-state residents in a 
single community college system. One concern, therefore, is the extent to which the findings 
presented here can be generalized to students in other systems.  
Bilateral agreements can cover entire state systems or be implemented between pairs of 
specific institutions or localities. Indeed, although such agreements are pervasive throughout 
higher education, each state, system, or pair of institutions implements a unique approach to, 
and adopts variations of, transfer policies based on unique local histories, policy goals, capacity 
issues, and academic cultures and traditions (Crosta, 2013a; Kisker et al., 2011). The result is 
an ever-increasing set of policy and procedural combinations that make it immediately unclear 
whether other states enacting similar policies should expect to see smaller or larger results.  
Still, as previously mentioned, an examination of the public higher education system of 
the state under review as compared to other systems may reveal some insights. First, the 
studied state‘s public higher education system, like that of other states, is geographically 
dispersed and demographically diverse.46 Further, students enrolled in the college system under 
review performed only slightly below national averages on both transfer rates and bachelor 
degree attainment among community college students (Jenkins & Fink, 2016). Taken together, 
these characteristics suggest that students analyzed by this study may not have been drastically 
different from the average community college student. 
Importantly, however, the results presented by this research may be dampened given 
the fact that the definition of treatment used here did not consider the student‘s specific transfer 
destination. If a student in a bilaterally supported program transferred to a 4-year institution that 
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did not participate in the specific bilateral program offered at the student‘s community college, 
she may not have received the same benefits (and therefore was given a smaller dose of the 
treatment) than a student who enrolled in the same program at the same community college but 
attended a participating transfer destination. Similarly, a student who wished to transfer to a 4-
year institution outside of her program‘s bilateral agreement may have been discouraged from 
transferring altogether. Although bilateral agreements such as these exist elsewhere, many 
states adopt transfer policies that apply to all institutions within the same system. States 
participating in statewide agreements, therefore, might expect larger results. 
In order to isolate the causal impact of AAS bilateral agreement coverage, the sample 
was also limited to students who were on an AAS degree pathway at the time of entry and did 
not simultaneously enroll in an AA or AS program. As a result, the present analysis may not 
reflect the impact of bilateral program participation for all AAS students, particularly those who 
came in with clear transfer goals and thus, perhaps, supplemented their applied studies with 
more traditional transfer degree programs. IV results for the analytical sample considered by 
this research may be larger or smaller than the effect for students with clear transfer intents at 
entry. While it is possible that transfer-oriented students may have benefited the most from 
increased structure due to the program‘s alignment with individual goals, it is also possible that 
career-technical students may have experienced added benefit from exposure to a set of future 
goals that would not otherwise be apparent or available if they had entered a traditional AAS 
program.  
Finally, the external validity of these results depends on how closely the bilateral 
agreement structure considered here aligns with agreements adopted by other states and/or 
institutions. As previously discussed, structured transfer programs can take many forms. In the 
current research, while the amount of structure encountered by students on bilaterally supported 






pathways, students did not necessarily encounter the optimal or ideal combination of possible 
interventions (see Bailey et al., 2015; Bailey, Jenkins, Fink, Culliane, & Schudde, 2017; Karp, 
2013; Rosenbaum et al., 2009; Van Noy et al., 2016). Instead, the policies studied in this 
analysis focused on two of the several dimensions most common among structured programs of 
study at community colleges: program prescription and program alignment. Specifically, as 
compared to more traditional programs, the structured versions discussed here limited student 
choice through fewer course choices and linked programs to specific education opportunities at 
the 4-year university. Importantly, however, bilaterally supported AAS programs in the state 
under review failed to provide other aspects of structure that may have increased student 
success even further, including access to information and advising and support (Van Noy et al., 
2016). Transfer pathways that include alternate or additional dimensions, therefore, may 
produce outcomes that are different from those that are uncovered by the current analysis. 
Additionally, the difference between the policies under review and the ideally structured transfer 
pathway may help explain smaller than expected effects in the main analysis (Bailey et al., 
2017). Indeed, the importance of wraparound services and the role of information in making 
rational, beneficial decisions have been emphasized by literature on student success in the 
community college context (Karp, 2011).   
2.7.3 Implications for Policy and Practice 
Historically, community college pathways have not been prescribed and, perhaps, 
lacked even more structure than those encountered at 4-year institutions (Scott-Clayton, 2011). 
Given the multifaceted missions of community colleges, diversity of student aspirations, and 
varying levels of students‘ college preparedness, many community colleges often struggle to 
offer students clear pathways to success. As a result, community college students are met with 
an overwhelming number of ―cafeteria-style‖ choices that begin at the time of enrollment and 






pathway towards (or away from) a student‘s initial educational goal. Scott-Clayton (2011) 
argued such proliferation of choice could actually result in setback for students, including  
credit-taking inefficiencies or poor completion and vertical transfer rates. With so many choices, 
and without clear guidance, it is not surprising that many community college students indicate 
that they are confused and often pursue suboptimal pathways (Crosta, 2013b).  
Unsurprisingly, perhaps, outcomes often fail to match students‘ educational goals at 
entry; although a majority of students who began at a community college indicated that they 
intended to earn a bachelor‘s degree or higher (80%), within 6 years few transferred (33%), and 
even fewer completed the 4-year degree (Jenkins & Fink, 2016). In response, researchers have 
argued that reorganizing programs of study to be more coherent and better aligned with 
employment and further education outcomes is crucial for success. Proponents have insisted 
that such interventions will increase persistence, produce more graduates, and encourage  
4-year participation among community college students and urge institutions to guide students 
onto a pathway as early as possible (Bailey et al., 2015). This study examined the impact of one 
such intervention: structured transfer programs.  
Although perhaps more underwhelming than may have been expected by the biggest 
proponents of structured pathways, the findings presented here lend some credibility to these 
evidence-based hypotheses and suggest that providing students with more highly structured 
and simplified pathways can produce at least small increases in student success. Students 
enrolled in bilaterally supported AAS programs experienced a 1.8 percentage point increase in 
the probability of BA completion within 6 years of community college entry, which translates to a 
58% increase based on a mean of 3.1% for the overall sample. This suggests that exposure to 
structured community college pathways can benefit students beyond the point of transfer. 
Bilateral agreements in the state under review ensured students participating in designated 






sequencing. They also placed a different set of course requirements on the student that more 
closely aligned with coursework to be encountered post-transfer. Although small, the positive 
impact on bachelor‘s degree completion implies that these aspects of the bilateral program 
moved beyond providing a signal to receiving institutions and actually worked to successfully 
prepare students for more advanced coursework and bachelor degree completion. Recall that 
department faculty and administrators in both participating institutions jointly designed bilaterally 
supported curricula. This highlights the importance of purposed curriculum design and the 
benefits of improved and increased cross-institutional communications surrounding transfer-
oriented policies. It follows that efforts to redesign and introduce structure to programs of study 
should not be done in isolation. Together, 4-year institutions and community colleges should 
establish practices to discuss transfer and other topics that impact pathway design.  
From a social equity standpoint, the role of structure may be even more important, given 
that community college participation is an increasingly critical step towards bachelor‘s degree 
completion among low-income and minority students, who are overrepresented in community 
colleges and often lack the academic and non-academic resources necessary to navigate 
effectively and take advantage of structured transfer pathways (Bailey et al., 2005). The results 
presented here indicate that students from the most marginalized groups, including Pell Grant 
recipients and non-Whites, were the least likely to benefit from these interventions. It is crucial 
for institutions to consider ways to ensure that the intended benefits of increased structure reach 
all students. Advising, one of the dimensions of structured programs not incorporated into the 
policies considered here, may be one avenue by which to accomplish this task. Specifically, 
advisors should be fully aware of all of the components of the transfer pathway programs and 
be committed to meaningful, continued interactions with advisees to help each student make the 
most well informed decision for her individual situation. This implies an ability to apply specific 






Beyond the general implications for structured pathways of study, this study provides 
support for the evolving role of the AAS degree and the subsequent need to develop strategies 
that help students and society make the best use of skills developed in such programs. Indeed, 
researchers have long argued for more widespread adoption of transfer policies to align AAS 
programs with bachelor‘s degree programs. As Hughes and Karp (2006) explained, while the 
transfer between 2- and 4-year sectors historically has been problematic overall, the process is 
even more so challenging for CTE students. This reality necessitates efforts to support and 
facilitate AAS student pathways towards bachelor‘s degree attainment.  
The evolving mission of community colleges may further exacerbate the need for AAS-
specific transfer policies. Increasingly, policymakers expect community colleges simultaneously 
to meet the educational needs of the community and to ensure economic prosperity through 
industry-specific knowledge and skill development. Bieber (2011) argued that the prevalence of 
these expectations predicts that the number of more technical and applied science graduates 
will increase as colleges encourage new students to enter more technical fields. Students who 
have bachelor degree intentions may be unintentionally harmed by an institutional focus on 
increased CTE enrollments if upward transfer is thwarted by AAS program participation. 
Importantly, the results uncovered by this analysis suggest that community colleges can 
simultaneously encourage CTE enrollments while preparing the student for further educational 
success. Although there may be other options for accomplishing both goals, the extension of 
transfer policies to include AAS programs is likely to be a relatively cost-effective and low-risk 
option for school systems in states who already abide by statewide AA and AS articulation 
agreements.  
Structured transfer pathways specific to AAS programs may also provide an opportunity 
for institutions and policymakers to alleviate the so-called ―STEM Crisis‖—an overwhelming lack 






higher education in the United States today (National Science Board, 2012). CTE fields were 
once considered to be strictly vocational in nature, preparing students for entry-level jobs that 
did not require any further education. However, these fields have evolved consistently over time 
to meet the labor market demand of STEM skillsets. Today, CTE fields are some of the most 
accessible places to participate in curricula rooted in advanced STEM (Ellner, 2015). Indeed, 
nearly 50% of STEM graduates have attended a community college for at least a portion of their 
postsecondary education (Anderson, Starobin, Baul, & Chen, 2015). The increased likelihood of 
bachelor‘s degree completion uncovered by this analysis suggests that the development of 
deliberately structured and transparent transfer pathways between CTE programs is one 
strategy by which to increase STEM participation among college students and subsequent 
bachelor‘s degree completion in these fields.  
Of course, overall impacts discussed here were smaller and extended into fewer areas 
than might be predicted by the biggest proponents of structured pathways. However, there are 
several reasons that the true impacts of structure may have been attenuated, including 
differential treatment impacts by program type, the fact that the programs being analyzed may 
more likely attract students who typically are not looking to extend their studies beyond 
community college, the definition of treatment used in this analysis, and the extent to which the 
policies discussed here aligned with the most ideal form of structured transfer programs. 
Therefore, as discussed in the previous section, it is not immediately clear if the impacts 
uncovered here would differ if similar initiatives were instituted in other states or among a group 
of students with different academic goals. However, this research does suggest that increasing 
structure and aligning curricula does increase student success even among students who are 
often forgotten when discussing and implementing structured transfer policies. The findings 








The results from this research suggest that increasing accessibility to transfer pathways 
for AAS students can be at least marginally beneficial. More generally, these results provide 
causal evidence in support of the structure hypothesis. Although additional structure may have 
differential impacts across different community college programs, students, on average, were 
impacted in a positive way by the adoption of such agreements. In other words, institutional and 
policy efforts to increase AAS degree program clarity, coherence, and transparency can lead to 
greater success among community college students, regardless of the their initial major. 
Perhaps most importantly, across all model specifications and programs observed here, 
students who enrolled in programs covered by a bilateral program were significantly more likely 
to graduate from a 4-year institution. This finding suggests that the benefits of increased 







SHOULD COMMUNITY COLLEGE STUDENTS EARN AN ASSOCIATE DEGREE 
BEFORE TRANSFERRING TO A FOUR-YEAR INSTITUTION? 
*Joint work with Peter Crosta 
3.1 Introduction 
Community colleges are the postsecondary entry point for thousands of students each 
year in the United States. Over 80% of these students indicate a desire to earn a bachelor‘s 
degree or higher (Horn & Skomsvold, 2011). However, according to studies by the National 
Student Clearinghouse (NSC), only about 15% of all students who start at 2-year colleges earn 
a bachelor‘s degree within 6 years (Shapiro et al., 2012). Although the expected pathway for 
community college students seeking a bachelor‘s degree includes earning an associate degree, 
few rigorous studies on the value of the associate degree or its impact on bachelor‘s degree 
completion have been published. This paper thus seeks to better and more accurately answer 
the following question: Are community college students who earn an associate degree before 
transferring to a 4-year college more likely to earn a bachelor‘s degree?  
Due to the causal nature surrounding this central research question, researchers 
encounter a range of analytical challenges. Simple comparisons of 4-year outcomes (such as 
earning a baccalaureate) between a group of students who transferred before earning an 
associate degree and a group who transferred after earning an associate degree are 
problematic due to selection: the students in each of these groups chose to either transfer early 
or not and to earn an associate degree or not. Several factors may have influenced how 
students ultimately decided on which path to take, and there are likely some characteristics of 
students that are correlated with both the decision to earn the associate degree and outcomes 






2-year credential or whether such differences are attributable to other confounding factors or 
unobserved characteristics. 
In an attempt to minimize this selection problem, this paper employs multiple strategies 
that we believe improve upon previous attempts to answer the question at hand. We restrict the 
analysis sample to students who had between 50 and 90 community college credits before they 
transferred. There are students in this credit range who did and did not earn an associate 
degree. What is important is that the students arrived at the 4-year institution with a similar 
number of earned and potentially transferable college credits. Moreover, the fact that these 
students earned a substantial number of credits at a community college before transferring may 
set them apart in terms of motivation from students who transferred after amassing only a small 
number of credits. We also implement propensity score matching and control for the time of 
transfer in the analysis to adjust our comparisons for selection biases. To preview our results, 
we find large, positive correlations between earning the transfer-oriented (i.e., Associate of Arts 
[AA] or Associate of Science [AS]) associate degree and the probability of earning a bachelor‘s 
degree within 6 years. However, we do not find any apparent impact associated with earning 
one of the workforce-oriented (i.e., Associate in Applied Science [AAS]) degrees that are 
awarded by programs typically designed for direct labor market entry. This is an important 
distinction, as all associate degrees are not equal in their potential impacts on future 
baccalaureate completion. 
A further advantage of this study over prior literature is our consideration of the potential 
mechanisms driving our results. Although not the motivating purpose of this study, we 
hypothesize, and, when the data allow, briefly explore, several explanations for differential 
impacts on bachelor‘s degree attainment by associate degree type. We hope that this post-hoc 
discussion encourages a more rigorous analysis of mechanisms through which the associate 






The organization of this chapter is as follows: Section 3.2 reviews the literature on 
associate degrees, transfer, and bachelor‘s degree attainment; Section 3.3 discusses our 
empirical strategy; Section 3.4 introduces the data and descriptive statistics; Section 3.5 reports 
results; Section 3.6 reports sensitivity tests; and Section 3.7 discusses potential mechanisms, 
policy implications, and concludes the paper. 
3.2 Literature Review 
3.2.1. Foundations 
Although there has been growing interest in determining whether the pre-transfer 
credential is important or not (Crook, Chellman, & Holod, 2012), there is a paucity of evidence 
on the particular effects of earning an associate degree before transfer. Students can transfer 
from community colleges to 4-year institutions either before or after they earn an associate 
degree or other credential.47 However, there is no convincing evidence that encouraging 
students to earn the degree before transferring is a good (or bad) policy to pursue. It could be 
that students are better off if they transfer as soon as they possibly can, as this will reduce their 
likelihood of earning non-transferrable community college credits and will integrate them sooner 
into the culture, environment, and program pathway of the 4-year college. On the other hand, 
taking as many college credits as possible before transfer could be desirable because it is 
potentially cheaper and students can more easily afford to finish. In general, it is not 
immediately clear what the optimal strategy is for students who start at community colleges and 
desire a baccalaureate.48 
While there are arguments suggesting that associate degree completion may negatively 
impact transfer students (e.g., by increasing time to transfer or increasing time to bachelor‘s 
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degree completion), there are several reasons why we might expect an associate degree to 
improve various outcomes among community college transfer students (e.g., signaling, credit 
transferability, increased structure). In a classical signaling model, for example, having a degree 
may convey important information about the student to the 4-year institution (see Spence, 
1973). That is, the degree signals to the college that the student possesses a certain quality or 
ability, which could result in improved financial aid awards or an increased number of credits 
accepted at the transfer institution, thereby positively impacting that student‘s success. It has 
been well documented that community college credentials are associated with a ―sheepskin‖ 
effect on wages, increasing the labor market returns to education compared with individuals 
who have the same amount of schooling (in years) but who do not have a degree (Belfield & 
Bailey, 2011; Jaeger & Page, 1996). One could assume a similar phenomenon to occur in the 
academic world, where institutions use associate degree completion to determine eligibility for 
college acceptance or for financial aid awards. From a different perspective, however, earning 
an associate degree could signal lower perceived ability or less motivation for a bachelor‘s 
degree, especially if the associate degree is valuable (enabling the student to enter the labor 
force sooner at a higher wage, thereby reducing the bachelor‘s degree incentive) (Ehrenberg & 
Smith, 2004).  
Unfortunately, very little research has been conducted on the signaling value of an 
associate degree to the 4-year institution. What descriptive information is available on the 
relationship between rates of degree completion at the community college and differences in 
levels of postsecondary preparedness suggests, however, that a substantial portion of transfer 
students who have bachelor‘s degree intentions do not earn an associate degree before 
transferring (Hoachlander, Sikora, & Horn, 2003). A report conducted by the NSC found that 






degree before transferring (Shapiro et al., 2013). This finding could indicate that the associate 
degree is not perceived as a valuable signal of better baccalaureate outcomes. 
On the other hand, the recent proliferation of articulation policies between 2-year and  
4-year institutions, which can guarantee junior status for associate degree-holding community 
college transfer students from the same state (Smith, 2010), suggests that associate degree 
completion can be a useful tool for community college students hoping to earn a baccalaureate, 
as this may allow for greater transferability of credits. Indeed, the limited research available on 
the impact of credit accumulation and associate degree attainment on transferability has shown 
that students who earn an associate degree are nearly 40 times more likely to transfer (Roksa & 
Calcagno, 2010). Furthermore, and more relevant to the present study, research has also 
shown that higher credit accumulation increases the likelihood of baccalaureate completion 
among community college transfer students (Koker & Hendel, 2003). Doyle (2006), for instance, 
found that 82% of students who were able to utilize all of their pre-transfer credits graduated 
within 6 years of transfer, as compared with only 42% of their peers who were unable to use all 
of their pre-transfer credits at their 4-year institution. These studies lend some support to the 
theory that earning an associate degree before transferring improves degree progress post-
transfer. 
Finally, it could also be argued that a deliberately structured pathway toward an 
associate degree benefits students at the outset of their community college career. These 
students could be at an advantage over their non-associate-degree seeking peers who arguably 
wandered through a more chaotic set of courses, insomuch as improved course cohesion may 
leave the student in a more favorable or advanced position in the bachelor‘s degree progression 
process post-transfer. The structure hypothesis argues that community college students who 
are offered efficient pathways are less wasteful—they are less likely to retake college courses, 






and potentially less likely to be deterred by bureaucratic barriers (Scott-Clayton, 2011). 
Unfortunately, this hypothesis has not yet garnered much attention from researchers, despite 
recent research suggesting that community college students are often confused and concerned 
about the transfer process (Jaggars & Fletcher, 2014; Kadlec & Martinez, 2013).  
3.2.2.  Previous Work 
Though much has been written about transfer in community colleges (see Belfield & 
Bailey, 2011), very few studies have specifically addressed the impact of earning an associate 
degree prior to transfer on degree progress post-transfer. Instead, one line of inquiry has looked 
at success among students who have already transferred (Carlan & Byxbe, 2000; Glass & 
Harrington, 2002; Melguizo, Kienzl, & Alfonso, 2011; Townsend & Wilson, 2006; Wang, 2009), 
without parsing out any of the differential impacts of associate degree completion prior to 
transfer. Another segment of the research literature has focused on the impact of associate 
degree completion on student transferability in the context of agreements between 2- and  
4-year institutions called articulation agreements (Anderson, Alfonso, & Sun 2006; Gross & 
Goldhaber, 2009; Roksa & Keith, 2008). However, these studies are mostly focused on the 
impacts of the articulation agreement itself, as opposed to the specific relationship between 
associate degree completion and bachelor‘s degree outcomes.  
Although minimal research has been completed to address the various reasons why we 
might expect an associate degree to improve bachelor‘s degree completion after transfer, two 
studies that focus on college systems in New York State are particularly relevant to this present 
work. Ehrenberg and Smith (2004) used grouped data from the State University of New York 
(SUNY) to study transfer and found that students with an AA/AS transfer-oriented degree had a 
greater probability (20 percentage points) of earning a 4-year degree within 3 years than 
students without the degree. They found a smaller association (15 percentage points) for 






did not specifically control for the number of credits earned in the community college, the 
authors did omit part-time students from the analysis to avoid any potential bias that would be 
introduced if the proportion of transfer students who were part-time systematically varied across 
the 4-year institutions considered. In addition, county average unemployment rates and average 
annual earnings during the 3 years after transfer, as well as a dichotomous variable for the year 
of transfer, were included to account for any influence that labor market conditions might have 
had on student persistence among transfer students. Crook et al. (2012) studied the impact of 
community college credits and associate degree attainment on transfer students‘ probability of 
earning a bachelor‘s degree within 4 years of transfer using data from the City University of New 
York (CUNY). Using a regression analysis, the authors separately addressed the AA and AS 2-
year degrees and included both a standardized measure (z-score) of the number of credits 
accumulated prior to transfer and the number of credits squared to capture any nonlinear 
relationship between credits earned and graduation. They found that students who earned an 
AA or AS were 6.9 percentage points more likely to earn a bachelor‘s degree. No effect was 
found for students who earned an AAS. The authors attributed this finding in part to CUNY‘s 
system-wide articulation policy that rewards students who earn an AA or AS degree with 60 
credits toward the baccalaureate and satisfaction of the general education requirement. 
3.2.3. Limitations in the Literature 
Students with different ability and motivation levels, goal clarity, and financial constraints 
will demonstrate patterns of credit accumulation and degree completion that vary considerably; 
this issue has not yet been sufficiently addressed in the research literature. It is nevertheless 
important to recognize that these factors may impact a student‘s decision to earn an associate 
degree before transfer. For example, students with clear baccalaureate goals may place little 
value on the associate degree, which could explain why students who entered into college-level 






credential than their peers (Jenkins & Cho, 2014). Financial considerations might also impact 
student decisions. Attending a community college before 4-year institutional enrollment can 
often be monetarily beneficial, as tuition is generally cheaper at community colleges, and 
students may be able to live at home to avoid room and board expenses. This could lead 
students to consider associate degree completion to be a wise investment (Liu & Belfield, 2014). 
However, students may not be aware of these relationships. In fact, some studies have found 
that students do not really understand the financial implications of college choice, often to the 
detriment of their academic outcomes (e.g., Cohodes & Goodman, 2013).  
Although some research on the relationship between associate degree and bachelor‘s 
degree completion has partially attempted to overcome the aforementioned methodological 
issues through subgroup analysis (Shapiro et al., 2013) or through the introduction of proxies for 
certain unobservable characteristics (Roksa & Calcagno, 2010), it is impossible to account or 
control for all student characteristics that may influence student decisions. Further, it is not 
always clear exactly how such unobservable characteristics manifest themselves, lending 
uncertainty to the reliability of any given proxy. To omit such variables, however, can induce 
biases. A failure to adequately account for selection leads to unreliable results, a problem rife in 
much of education research (Melguizo et al., 2011). 
3.2.4. The Current Study 
The present research builds upon studies such as Crook et al. (2012) by also studying 
student transfer under a single state policy regime (although in a different state). However, the 
analysis deviates in two important ways from the aforementioned study. First, as explained 
below, our outcome variables are measured relative to the time at which students began 
community college rather than to the time at which they first transferred. Using the time of first 
college entrance as the time origin means that our outcomes provide a more realistic view of 






spend at the community college. In addition, we restrict the sample based on credits earned and 
employ propensity score matching in an attempt to retrieve estimates that are closer to the true 
causal effect. Details of this are provided below. 
3.3 Empirical Strategy 
Estimating the effect of earning an associate degree at the community college before 
transferring to a 4-year institution is challenging. Consider a standard model:  
                             (Eq. 3.1) 
where    is the outcome for student i (earned a bachelor‘s degree within 4 years),    is a vector 
of student background characteristics,        is an indicator equal to 1 if student i earned an 
associate degree before transferring, and    is the error term. We include institutional-level fixed 
effects in the models as well to account for impacts that are specific to the community colleges 
over time. Since students are not randomly assigned to earn or not earn community college 
degrees before transferring, simple comparisons of outcomes (estimates of  ) between students 
who transfer with and without credentials will not simply reflect the difference in outcomes due 
to earning the associate degree or not before transferring. Rather, the difference will be biased 
by characteristics of students in each group that are correlated with both the decision to earn 
the credential and outcomes at 4-year institutions. Such characteristics may be observable in 
the dataset, such as age or gender, but, undoubtedly, there are also a number of unobserved, 
but equally important characteristics that can help explain the decision over whether to earn a 
credential. Included among these unobserved influences are factors such as financial need, 
employment intensity, educational motivation, and academic capacity.  
The potential factors that drive the decision to transfer pre- or post-associate degree 
may not only come from student characteristics but also from the wider policy context. Students 






articulation agreement that governed the transfer of credits between all community colleges, 
both public 4-year institutions, and a group of in-state private universities. The agreement 
provides clear incentives for transferring with an AA or AS degree: after earning an AA or AS, a 
student may transfer with junior status, the lower-division general education core will be 
satisfied, and the student can transfer up to 64 credits (provided that certain GPA and grade 
minimums are met).49 In contrast, students who earn the AAS degree—designed to be a 
terminal credential, not a transfer degree—do not have such guarantees. Although students do 
receive credit for approved college transfer courses, articulation of AAS programs is handled on 
a bilateral basis between institutions. Students who do not earn an AA or AS and transfer 
receive credit on a course-by-course basis; it is up to the destination college to determine 
whether the course is to be counted toward the student‘s general education credits, toward her 
major, or as an elective credit. Students with bachelor‘s degree ambitions who are aware of the 
articulation policy may consider this when making decisions about transfer. 
The selection problem (or omitted variables problem) is further compounded by the fact 
that students who transfer do so at various times and with varying amounts of earned credits. A 
comparison of the outcomes of transfer students with and without community college credentials 
includes students who transferred with almost 60 credits as well as those who transferred with 
very few credits—students with quite different starting positions at the 4-year institution. A 
simple comparison is therefore problematic, as one group may have an advantage over the 
other group. 
A last challenge addressed in this analysis is created by censored observations. After 
starting at community college, students choose to continue their postsecondary education at 
various points in time (see Crosta, 2013b). Some transfer within the first year of study, while 
others wait much longer before transferring. For example, some students earn 12 credits and 
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transfer in term 2, others earn 12 credits and transfer in term 18, others earn an AA in term 7 
and transfer immediately, and still others earn that same AA in term 7 or 19 and transfer in term 
20. Later transfer students are much less likely to be observed with 4-year outcomes such as 
earning a bachelor‘s degree than those who transfer early. Systematic and unaccountable 
differences between students who transfer earlier and later could bias our comparisons. 
We take several measures to address these analytical challenges. First, we restrict the 
sample to students who earned a certain number of credits. This strategy acknowledges that 
simply comparing students who have and have not earned the credential before transferring 
includes students who will have transferred with three community college credits and others 
who will have transferred with 60. Importantly, we remove students who may never have 
intended to earn a community college degree (those with very few credits who transfer). Since 
the average AA/AS degree is 64 credits, the average AAS degree is about 70 credits, and 
students may earn more community college credits than necessary, our main analysis restricts 
the sample to students who earned between 50 and 90 college-level credits at the time of 
transfer. Therefore, we compare students who have around 60 community college credits with 
those who have around 60 community college credits and an associate degree. We estimate 
separate models for students in transfer-oriented (AA/AS) programs and for students in 
workforce- or vocationally-oriented (AAS) programs to avoid biases associated with program 
selection and because the programs have different goals (even though they both result in an 
associate degree). Since we do not know the mechanisms of selection for transferring early 
versus late, we focus only on those who transferred late and could, in theory, have earned an 
associate degree. This credit window surrounds the credits required for a degree, and thus 







The second empirical technique employed in this paper is propensity score matching 
(PSM) (Shadish, Cook, & Campbell, 2002). PSM relies on observable characteristics to 
determine the predicted probability that a transfer student receives an associate degree before 
transferring; this predicted probability is then interpreted as a score or weight that is used to 
match degree holders to non-degree holders. In other words, the propensity score is calculated 
as the probability of taking treatment T—in this case, earning an associate degree before 
transferring—given a vector of observed variables X: 
p(x) = Pr[T=1|X=x]. (Eq. 3.2) 
The following student characteristics are employed in the prediction equations: sex, age, race, 
limited English proficiency status, whether the student received a high school diploma, U.S. 
citizenship status, employment status in the first term, and proxies for ability. Matching students 
is achieved by using nearest neighbors without replacement with the goals of providing a 
comparison group (students who transfer without an associate degree) that is observationally 
similar to the treatment group (students who transfer with an associate degree) and estimating 
an average treatment effect on the treated (ATT). It should be noted that despite controlling for 
a wide array of student and academic characteristics using propensity score matching, we are 
unable to control for various unobserved influences on the decision to obtain an associate 
degree such as educational motivation, financial considerations, and academic capacity. While 
we acknowledge that the methods employed cannot account for all relevant factors underlying 
selection into or out of degree completion, we maintain that our analysis successfully minimizes 
the potential for bias as compared to previous studies which often fail to account for self-
selection altogether. Still, the failure to account for these unobservables should not go 
unnoticed, as any results may continue to suffer from the selection biases we aim to eliminate. 
To address the third challenge of potentially censored outcomes, we introduce a control 






3...) of first transfer and estimating it as a separate parameter. Comparisons must account for 
students transferring at different times in our observable window. This control should offset any 
bias introduced by transfer timing that is systematically different between groups. 
Even after taking steps to increase similarity across our sample, students will differ 
according to their associate degree completion status, which provides variation for the study at 
hand. There are several reasons students with comparable numbers of credits may differ along 
this dimension. Some students, for example, may have opted to avoid or may not have been 
aware of the non-pecuniary costs and institutional barriers associated with graduation (Cross, 
1981). That is, eligible or near-eligible students may fail to receive their degree, not because of 
any academic requirement that they cannot meet, but rather because they did not want to incur, 
did not understand or may not have budgeted time for the administrative steps necessary for 
formal degree completion. Additionally, it is also important to note that the accumulation of credit 
hours necessary for degree completion does not indicate that the student has successfully 
satisfied particular course requirements. This distinction may be particularly relevant for major-
switchers who in earlier terms may have enrolled in courses that no longer count towards their 
current program‘s course requirements (Capaldi, Lombardi, & Yellen, 2006). Alternatively, 
students may have failed to adequately follow the curriculum of a degree-granting program due 
to frustrations and confusion over postsecondary educational pathways (Jenkins & Cho, 2014; 
Person, Rosenbaum, & Deil-Amen, 2006) or a lack of motivation to seek out information on 
specific program requirements (Rosenbaum, Deil-Amen, & Person, 2009). Still others potentially 
always lacked interest in obtaining an associate degree, even under the presupposition of 
eventual transfer (Horn & Nevill, 2006). 
Because associate degree status is not exogenous, factors which influence the decision 
to graduate may also explain any observed differences in bachelor degree completion rates. 






tendency to veer off track, or are prone to difficulties in the face of increased educational 
autonomy, for example, may be likely to demonstrate similar traits and patterns at the university 
level. Similarly, those students who complete associate degree requirements may also be those 
who are most likely to successfully persist through the bachelor degree program. In other words, 
it is reasonable to expect that students will display comparable levels of resolve in the face of 
external challenges post-transfer (Wang, 2012). A failure to control for these differences may 
result in an upward bias on the estimated impact of associate degree status on bachelor degree 
completion. The observational data used here, however, does not allow us to unpack or control 
for these potential mechanisms impacting decisions over associate degree completion. Despite 
this limitation, we remain confident that our results approach truer estimates than those 
previously uncovered by less rigorous methods.  
3.4 Data 
The data for this study come from a community college system in a single state.50 We 
track about 40,000 first-time-in-college (FTIC) students who began at one of the state‘s 
community colleges between Fall 2002 and Summer 2005 and who transferred to a 4-year 
institution within 6 years of entering community college. We consider that a student has 
transferred if she has any enrollment in a 4-year institution, public or private, after enrollment in 
community college (we exclude students who were enrolled at a 4-year prior to or during their 
first community college semester). We have a rich set of demographic information including sex, 
age, race, limited English proficiency status, high school diploma, citizenship, employment 
status in the first term, and proxies for ability as determined by enrollment in developmental 
education courses.  
The outcome of interest is whether or not the student earned a baccalaureate (any 
Bachelor‘s of Arts or Bachelor‘s of Science degree) within 6 years of starting community 
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college.51 Bachelor‘s degree data are retrieved from the NSC based on a match that the state 
system performed using unique student identifiers.  
3.4.1. Limitations 
Though we are careful to be explicit regarding the assumptions and restrictions of our 
model, there are some limitations worth discussing. First, although we ultimately desire an 
estimate of causal parameters, we are still using quasi-experimental methods which rely on 
balancing the distribution of observable characteristics among treatment and control groups. 
Thus, not only can we not interpret our results as causal we must also consider the possibility 
that our results are still subject to bias induced by remaining unobservable characteristics 
underlying a student‘s selection to obtain or not obtain a certain degree before transfer that are 
not accounted for by the matching algorithm employed here. Second, the sample restriction that 
limits the analysis to those who have a substantial number of earned community college credits 
means that findings may not be generalizable across a wide range of transfer students. That is, 
many community college students exit their first institution and transfer to a 4-year institution 
before earning 50 credits. This study does not analyze these earlier transfer students, and thus 
the interpretation of our results is limited to students who earn a relatively large number of 
community college credits.52 Third, while we are attempting to approximate the relationship 
between the associate degree and future bachelor‘s degree attainment, we lack measures of 
student intent with regard to bachelor‘s degree completion. The fact that students must have 
transferred to a 4-year institution to be included in our sample, however, provides at least some 
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 Six years is considered to be the standard length of time for baccalaureate completion, as it is 150% of 
the expected time to degree for first-time, full-time students. We also look at 4- and 5-year completion rates to 
determine whether results are robust to these alternative time frames. 
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 It should be noted, however, that in some ways this seeming ―limitation‖ can actually be considered an 
improvement upon earlier work that simply controls for credits earned (see Crook et al., 2012). Controlling for credits 
alone constrains the effect of the associate degree to be the same for all levels of credits earned, which is difficult to 
justify. Restricting the sample as we do, however, allows us to appropriately generalize the impact of associate 






evidence of a student‘s desire for a bachelor‘s degree. Additionally, any remaining lack of intent 
information may bias results in an ambiguous way, suggesting that any apparent impacts 
uncovered may actually be greater or smaller than those presented here. Fourth, although it is 
advantageous in many ways to study students who are under a common state policy regime, 
one drawback is that this paper‘s findings may only be applicable to students in states that have 
similar articulation policies and degree programs to the one under study. Finally, a potential 
limitation is reliance on NSC data to capture transfer and baccalaureate attainment data. Since 
not all colleges participate in the service, we are unable to identify all transfer students and 
degree holders. However, most students in our state do transfer to institutions that report to the 
NSC.53 
3.4.2. Descriptive Statistics  
The two groups that provide the variation for this study are transfer students who did and 
did not earn associate degree credentials. Though we do not have detailed enough information 
to understand exactly how these students made their decisions, we can begin to better 
understand them by looking at their background characteristics. Table 3.1 presents 
comparisons of transfer students who did and did not earn associate degrees. The two first 
columns contain all students who transferred to a 4-year institution. The next six columns focus 
on students who earned 50 to 90 community college (non-developmental) credits, those in our 
analysis sample. We present statistics for all 13,744 of these students and then break them 
down by declared program of study in the first term—either a transfer-oriented program (AA/AS) 
or a workforce-oriented associate in applied science (AAS) program that is not specifically 
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 Less than one third of the entire sample of transfer students attended a school that did not report degree 






designed for college transfer.54 Descriptive statistics for each group together are presented in 
Table C.1 in Appendix C.55 
In the first two columns of Table 3.1, we note characteristics associated with the two 
groups of transfer students. First, we find differences along race and sex dimensions, with 
female students and White students more highly represented among associate degree earners 
than among non-earners. Although associate degree earners were more likely to enroll with a 
high school diploma, they were also more likely to take math developmental education courses 
(and also more likely to take developmental courses in general). As expected, associate degree 
earners had a later time of transfer (measured in semesters enrolled) and they earned more 
community college credits at a higher grade point average than their non-earner peers. 
When focusing on our analysis sample of students with 50-90 credits, some of the 
differences noted previously persist while other gaps are closed. The third and fourth columns of 
Table 3.1 show that earners of any associate degree were still more likely to be female than 
non-earners but that the differences in racial composition are no longer present. Non-earners 
were also less likely to have earned a high school diploma and more likely to have taken both 
subjects of developmental education. Associate degree earners accumulated about 6.3 more 
community college credits and had GPAs that were about two-tenths higher than non-earners.  
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 Students must select a program of study, AA/AS or AAS, upon applying to the college and are therefore 
formally declared by the time the students begins his or her studies. Though AAS programs are not designed for 
college transfer, several 2- and 4-year institutions have developed bilateral agreements to facilitate transfer for AAS 
degree recipients. These special agreements, however, are neither supported nor enforced by the state. 
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 Comparing the first two columns of Table C.1 (located in Appendix C) provides a way of understanding 
how our restricted credit analysis sample is different from that of all transfer students. Students in our credit-restricted 
group were around the same age (perhaps slightly younger) but were more likely to be White, less likely to be Black, 
and more likely to have enrolled in developmental education than the larger sample of all transfer students. 
Surprisingly, students with 50-90 credits transferred after about the same number of terms as the sample of all 
students, about 17 terms or 5 years of study. 




















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































The remaining four columns in Table 3.1 break our analysis sample into groups of 
students who were in transfer-oriented programs (AA/AS) or workforce-oriented programs 
(AAS). There are small differences between AA/AS earners and non-earners based on the 
information available, but larger differences exist between AA/AS and AAS students and within 
AAS students. AAS students were older and more racially diverse than their AA/AS 
counterparts. Within AAS students, those who earned the associate degree were 3 years older  
than those who did not. AAS earners, however, appear to have been more positively selected 
academically—they had higher high school diploma earning rates and lower rates of taking 
developmental education. This is the prototypical profile of the older, mature, focused, 
vocationally oriented community college student. 
A visual representation of the relationship between the probability of earning a 
bachelor‘s degree within 6 years and the number of community college credits for each of the 
aforementioned groups is depicted in Figure 3.1. Generally speaking, there is a positive 
relationship (at least for the first 60 credits) between accumulating community college credits 
and the probability of obtaining a bachelor‘s degree within 6 years. For all transfer students, the 
probability increases most quickly for the first 25 credits and slowly increases to 60 before 
inverting. From the figure, students who earned an AA or AS had a bachelor‘s degree 
completion rate that was almost 20 percentage points higher than that for students without an 
associate degree. There is a clear distinction suggested between accumulated credits before 







Figure 3.1. Relationship between the probability of earning a bachelor‘s degree within 6 years 
and the number of community college credits earned 
 
A more in-depth summary of bachelor‘s degree outcomes for students with 50–90 
community college credits before transferring is provided in Table 3.2.56 The first row indicates 
that among all transfer students included in our sample, over one-quarter earned a degree 
within 6 years. There is a small, 2 percentage point difference in rates between associate 
degree earners and non-earners. Rates were higher among students in transfer-oriented 
(AA/AS) programs (up to 35% within 6 years) and lower among students in AAS programs.  
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 Although we only discuss 6-year outcomes we also looked at the relationship between earning an 
associate degree and bachelor degree attainment within 4 and 5 years of entering the community college. Even after 
limiting the time of observation we generally find similar, though slightly attenuated, relationships to the 6-year 







Summary of Bachelor‟s Degree* Completion Rates by Program Enrollment (Among Transfer 
Students with 50-90 Community College Credits) 
 (1) (2) 
  Earned a BA in 6 Years N 




















No AAS   17.50% 1,838 
* For this and all subsequent tables, Bachelor’s Degree refers to any baccalaureate credential (including Bachelor’s of Arts, 
Bachelor’s of Science, etc.). 
 
While the completion rates presented in Table 3.2 are substantially lower than those 
reported by the NSC (Shapiro et al., 2013), it should be noted that the NSC looks at completion 
rates 5 years after students transfer and includes any student who begins at a community 
college. Also, while this study targets FTIC students, NSC‘s sample includes students who had 
at least one enrollment at a 2-year college within the 4 years prior to their first enrollment at a 4-
year institution, which could include students who were admitted to 4-year colleges but who took 
a summer course at a community college prior to their first semester in college, as well as dual 
enrollment students. Still, it may come as a surprise that bachelor‘s degree completion rates are 
rather low for students who have nearly half of the required credits for the degree. 
3.4.3. Community College Credits and Associate Degree Status 
Figure 3.2 shows the distribution of non-remedial community college credits earned by 
transfer students in two groups: those who earned any associate degree and those who earned 






distributions are as expected, with most of the mass for associate degree holders further to the 
right (more credits) than the mass of those without degrees. In general, the distributions do 
overlap substantially, which enables us to compare these restricted credit groups in our 
regression models.  
 
 
Figure 3.2. Distribution of college-level community college credits earned:  
Any degree versus no degree 
 
3.4.4. Credits, Associate Degrees, and Bachelor’s Degrees 
To preview our regression results, Figure 3.3 shows how the probability of earning a 
bachelor‘s degree varies for students with different associate degrees.57 Probabilities are plotted 
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for five-credit bins starting at 50 credits. The size of the plot marker is proportional to the 
number of students in each bin.58 Figure 3.3 presents the trend for the probability of earning a 
bachelor‘s degree within 6 years of beginning community college. Green triangle markers 
indicate students who have no associate degree, red square markers indicate students with an 
AAS degree, and blue circle markers indicate students with a transfer-oriented AA/AS degree. 
The probability of earning a bachelor‘s degree declines as the number of credits earned at the 
community college increases for all groups. However, this phenomenon could be due to 
selection and censoring of outcomes. Students who earned more community college credits will 
have transferred later and thus be less likely to earn a bachelor‘s degree in any specified time 
period. Those who earned an associate degree were more likely to earn a bachelor‘s degree 
within 6 years in every credit bin.  
Figure 3.3 previews the regression results presented in the next section. Earning a 
transfer-oriented diploma before transferring to a 4-year institution is associated with higher 
bachelor‘s degree earning rates compared with earning any other credential or no credential. 
The low rates illustrated by AAS holders are not necessarily surprising. As noted earlier, these 
degrees are designed to be terminal credentials that prepare students for occupations rather 
than for transfer, and there is no statewide articulation agreement that protects credits earned 
for AAS holders, which would incentivize bachelor‘s degree completion for these students.  
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 Though in theory there should not be AA/AS or AAS students in the 50-54 and 55-59 credit bins, our data 
have some students who fall into these credit ranges. There are several potential reasons that could explain this 
phenomenon. For example, (a) students may transfer credits into the state system from other colleges (credits that do 
not show up on their community college transcript), (b) we did not include final grades of IP (in progress) or O (Other) 









Figure 3.3. Probability of earning bachelor‘s degree within 6 years  
by degree awarded and credits earned 
 
3.5 Results 
3.5.1. Logistic Regression Models 
To further investigate the relationship between earning an associate degree and 
baccalaureate degree outcomes among transfer students, we turn to a generalized linear 
regression analysis to account for our dichotomous dependent variables of interest. First, we 
estimate logistic regression models with corresponding marginal effects, and then we present 
results from a comparison group generated by propensity score matching (PSM). In both sets of 
tables, we present three distinct models. The first model is estimated with a sample of students 
who earned 50-90 community college credits, and the focus is on the dummy variable that 
indicates whether or not the student earned any associate degree at the community college. 
The second model restricts the sample to students who were in a transfer-oriented (AA/AS) 






whether or not the student earned an AA or AS before transferring. The third model restricts the 
sample to students who were in AAS programs in the first term of study, and the focus is on the 
indicator variable for whether or not the student earned an AAS degree before transferring.59 
Table 3.3 presents results of the first three models for our three outcomes of interest. In 
Model 1 we find that earning an associate degree before transfer is associated with a positive 
and significant increase in the probability of earning a bachelor‘s degree within 6 years of first 
enrollment. Specifically, Table 3.3 suggests that students holding an associate degree about 
50% more likely to likely to graduate with a bachelor‘s degree in 6 years. To put these values in 
terms of graduation rates (as in Table 3.2), we present the average marginal effects as well. We 
find that the predicted probability of earning a bachelor‘s degree within 6 years is 6.3 
percentage points greater for associate degree holders than non-holders. 
In Models 2 and 3, we disaggregate by program to investigate students in AA/AS 
programs and in AAS programs separately. For AA/AS programs, Model 2 reports coefficients 
on earning an associate degree that are nearly twice as large in magnitude as in Model 3. More 
specifically, focusing on marginal effects reveals that earning an AA or AS is associated with a 
10.8 percentage point increase within 6 years. When looking at our sample of students in AAS 
programs (Model 3), however, the results tell a different story. For AAS students who 
transferred, earning the associate degree did not seem to have any significant impact on the 
likelihood of obtaining a bachelor‘s degree.  
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 Though we look at a student‘s intended program of study in his or her first term, it is possible that students 







Logistic Regression Estimates of the Odds of Earning a Bachelor‟s Degree Within 6 Years  
Given Associate Degree Attainment 
 (1) (2)  (3) (4)  (5) (6) 
  Earned Any Associate Degree  Earned AA/AS  Earned AAS 











 (Model 1)  (Model 2)  (Model 3) 
Independent Variable of 





    Earned Any Associate Degree 1.504*** 0.0633***  1.815*** 0.108***  1.142 0.0150 
 [0.0733] [0.00748]  [0.103] [0.0100]  [0.122] [0.0120] 
Student Demographics:         
    Female 1.023 0.00348  1.099* 0.0172*  0.883 −0.0140 
 [0.0471] [0.00714]  [0.0604] [0.00993]  [0.0919] [0.0117] 
    Age at Enrollment 0.990*** −0.00163***  0.999 −0.000132  0.993 −0.000761 





    Black 0.540*** −0.0957***  0.555*** −0.107***  0.733** −0.0350** 
 [0.0368] [0.0105]  [0.0514] [0.0166]  [0.0926] [0.0142] 
    Native American 0.791 −0.0364  0.759 −0.0499  1.319 0.0312 
 [0.163] [0.0320]  [0.208] [0.0495]  [0.460] [0.0393] 
    Hispanic 0.904 −0.0156  0.994 −0.00107  0.692 −0.0414 
 [0.111] [0.0190]  [0.141] [0.0257]  [0.246] [0.0399] 
    Asian 0.824 −0.0300  0.731** −0.0567**  1.425 0.0399 
 [0.110] [0.0207]  [0.115] [0.0285]  [0.440] [0.0347] 
    Other 1.052 0.00779  1.053 0.00933  0.934 −0.00772 
 [0.141] [0.0208]  [0.167] [0.0288]  [0.321] [0.0387] 
    LEP 0.674 −0.0611  0.598 −0.0930  0.669 −0.0453 
 [0.203] [0.0468]  [0.212] [0.0641]  [0.450] [0.0758] 
    US Citizen 0.588*** −0.0823***  0.554*** −0.107***  0.739 −0.0341 
 [0.0719] [0.0189]  [0.0832] [0.0271]  [0.216] [0.0328] 
Labor Characteristics:         
    Employed in Term 1 0.953 −0.00748  0.950 −0.00932  1.031 0.00344 
 [0.0440] [0.00717]  [0.0536] [0.0102]  [0.104] [0.0113] 
Academic Preparation:         
    High School Diploma 0.963 −0.00590  0.908 −0.0174  0.790 −0.0265 
 [0.0957] [0.0154]  [0.104] [0.0208]  [0.182] [0.0260] 
    Took Developmental Math 0.944 −0.00886  0.856*** −0.0282***  1.033 0.00361 
 [0.0460] [0.00755]  [0.0499] [0.0105]  [0.118] [0.0128] 
    Took Developmental English 0.881** −0.0196**  0.905 −0.0181  0.796* −0.0257* 
 [0.0512] [0.00900]  [0.0646] [0.0129]  [0.101] [0.0142] 
Enrollment Characteristics:         
    Term of Transfer 0.834*** −0.0281***  0.842*** −0.0312***  0.813*** −0.0233*** 
 [0.00348] [0.000550]  [0.00454] [0.000806]  [0.00718] [0.000914] 
    Total Credits Earned at CC 0.980*** −0.00312***  0.981*** −0.00344***  0.992 −0.000907 
 [0.00242] [0.000379]  [0.00303] [0.000553]  [0.00516] [0.000584] 
         
Observations 13,738 13,738  7,963 7,963  4,046 4,046 







3.5.2. Propensity Score Models (PSMs) 
The logit estimates presented thus far suffer from issues related to selection bias. 
Although we have restricted the number of credits for sample eligibility, accounted for timing of 
transfer, and controlled for various observable characteristics, students still selected whether or 
not to earn the associate degree first, and we are unable to account for all variables that 
influenced the selection process. One attempt at improving the comparison sample is through 
the PSM technique. Table C.2 in Appendix C shows the distribution of observables across 
treatment and control groups as a result of the matching algorithm employed.60  
Table 3.4 reports odds ratios and marginal effects for our three models where matched 
samples were compared using a PSM technique. Results are similar in sign to our logistic 
regression results, though are now reported as ATT, or impact differences between treated and 
untreated students in our matched sample. As shown in Model 1, earning any associate degree 
corresponds with a 3.9 percentage point increase in bachelor‘s degree attainment rates within  
6 years, compared with non-earners. When restricting the sample of transfer students by type of 
degree earned prior to transfer, we find that the completion of an AA/AS (Model 2) is associated 
with larger differences in the likelihood of bachelor‘s degree completion than those seen in 
Model 1 compared with non-completers. Specifically, Model 2 indicates that students holding an 
AA/AS were 8.8 percentage points more likely to earn a bachelor‘s degree within  
6 years than their peers who transferred without an AA/AS degree. 
Finally, the results for the AAS sample using PSM are also similar to our simple logistic 
regression results, insomuch as no significant differences in the likelihood of bachelor‘s degree 
completion were found between AAS degree holders and non-holders. 
                                                        
60
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differences between associate degree holders and non-holders as evidenced by a more balanced distribution of 






In general, expectations of how the sign of effects changes due to positive omitted 
variable or selection bias are confirmed throughout our modeling. For example, the coefficient 
on earning any associate degree reduced from 1.50 to 1.22, the coefficient on earning an 
AA/AS reduced from 1.82 to 1.29, and the coefficient on earning an AAS reduced from 1.14 to 
1.11 (though was never significant). Though the first two comparisons show the impacts of 




Odds Ratios of the Effect of Treatment on the Treated (ATT) 
  (1) (2)  (3) (4)  (5) (6) 
 
Earned Any Associate 
Degree  Earned AA/AS Earned AAS 











 (Model 1)  (Model 2)  (Model 3) 
         
Treatment Received  1.223*** 0.0393***  1.299*** 0.0884***  1.111 0.0153 
 [0.0502] [0.00801]  [0.0758] [0.0109]  [0.0988] [0.0129] 
         
Observations 12,428 12,428  7,396 7,396  3,630 3,630 
Notes: Standard errors in brackets; *** p < 0.01, ** p < 0.05, * p < 0.1; College fixed effects included. 
 
3.6 Sensitivity Tests 
To test the robustness of the results presented here, we replicate Table 3.4 using three 
alternative sets of specifications by (a) limiting our sample to students who transferred to a 4-
year institution within 3 years of first enrollment at the community college, (b) including a 
measure of overall GPA at the community college to our matching algorithm, and (c) restricting 
the sample to those who had between 60 and 80 community college credits before 
transferring.61  
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Panel 1 of Table 3.5 reports coefficients for our three models using PSM on students 
who transferred within 3 years of enrollment. We expect this specification to accomplish two 
important tasks. First, we analyze this restricted sample with the expectation that students are 
more similar along unobserved dimensions; these students were following a more traditional 
path through college. As such, the sample restriction seeks to further minimize unobserved 
sources of selection bias that arguably still remained as a result of the matching algorithm in the 
main PSM analysis. Second, this strategy seeks to reduce any potential that our definition of 
transfer, as opposed to degree status, is driving our results. Finding similar results as before 
would provide valuable evidence in support of the internal validity of our study.  
Results are similar in sign to our main PSM analysis, but have increased in magnitude. 
That is, when restricting to students who transferred relatively early, the impact of earning an 
associate degree before transferring is particularly pronounced. Specifically, Table 3.5, Panel 1 
shows that earning any associate degree, regardless of degree type, is associated with a 5.6 
percentage point increase in bachelor‘s degree attainment within 6 years. Next, restricting our 
analysis by degree type, as shown in Models 2 and 3, we find that earning transfer-oriented 
degrees are associated with marginal effects that are larger slightly than earlier estimates: 11.1 
percentage points for 6-year graduation rates. Again, we generally see no impact of earning an 
AAS on the likelihood of earning a baccalaureate.  
Panel 2 reports ATT coefficients for the same sample of students used in our main 
analysis, but we have included overall community college GPA as an additional matching 
characteristic. We include college GPA as a sensitivity test rather than in our main model due to 
well-documented concern over grading at the postsecondary level. Research has shown that 
there are systematic differences in the way instructors evaluate students, related to differences 
in everything from the instructor‘s gender to his or her faculty status (DeBoer, Anderson, & 
Elfessi, 2007; McArthur, 1999). In addition, we suspect that some students may be strategic in 






known to be easier than others (Goldman, Schmidt, Hewitt, & Fisher, 1974). This strategy may 
be particularly common among students looking to increase their qualifications in preparation for 
applying to transfer to a 4-year institution. As our data do not allow us to account for these 
systematic differences across teachers, courses, and programs, any results relying on student 
grades may be subject to biases.  
 
Table 3.5 
Odds Ratios of the Effect of Treatment on the Treated (ATT): Sensitivity Tests 
 (1) (2)  (3) (4)  (5) (6) 
 

















  (Model 1)  (Model 2)  (Model 3) 
Panel 1: Transferring Within 3 





    Treatment Received  1.281*** 0.0557***  1.672*** 0.111***  1.216 0.0329 
 [0.0787] [0.0138]  [0.133] [0.0168]  [0.177] [0.0319] 
         
    Observations 4,858 4,858  3,061 3,061  945 945 
          
Panel 2: GPA as Additional 
Matching Variable         
    Treatment Received 1.172*** 0.0309***  1.419*** 0.0771***  1.049 0.0068 
 [0.0482] [0.00799]  [0.0714] [0.0109]  [0.0890] [0.0126] 
         
    Observations 12,428 12,428  7,396 7,396  3,631 3,631 
          
Panel 3: Students with 60-80 
CC Credits         
    Treatment Received 1.412*** 0.0670***  1.607*** 0.101***  1.059 0.0084 
 [0.079] [0.0108]  [0.105] [0.0136]  [0.120] [0.0166] 
         
    Observations 6,842 6,842  4,627 4,627  2,230 2,230 
Notes: Standard errors in brackets; *** p < 0.01, ** p < 0.05, * p < 0.1; College fixed effects included.  
 
Despite these concerns, we use cumulative GPA as an additional matching covariate in 
an attempt to increase internal validity by approximating and controlling for remaining underlying 
sources of selection bias such as the capacity for college-level education. Results presented in 






although the same general patterns remain. ATT estimates that consider a measure of 
academic performance still show a positive relationship between earning an associate degree 
and the likelihood of earning a baccalaureate, with the exception of earning an AAS where no 
impact is uncovered.  
Finally in Panel 3 we present results for a sample of students that has been further 
restricted by the number of credits obtained. Again, we seek to increase internal validity by 
further minimizing potential sources of selection bias that arguably still remained as a result of 
the matching algorithm in the main PSM analysis. Specifically, we limit this sample to FTIC 
students who completed between 60 and 80 credits to ensure that our original credit restrictions 
were not impacting our results. As Panel 3 shows, further restricting our sample by these new 
criteria produces ATT estimates of the same direction as those reported in Table 3.4, supporting 
the conclusions made in our main analyses. 
3.7 Discussion and Conclusion 
Our results suggest that earning an associate degree before transferring is associated 
positively with earning a bachelor‘s degree, findings that mirror those of Crook et al. (2012). 
Both our matched and unmatched models find an advantage in bachelor‘s degree attainment for 
students who earned transfer-oriented AA/AS diplomas and no effect for students who earned 
applied associate degrees. Our findings lead us to ponder explanations for the differences in 
bachelor‘s degree earning rates by associate degree type. This section discusses our results in 
light of the potential mechanisms for why we might expect the AA/AS to improve various 
outcomes among community college transfer students: signaling, articulation and course 








One potential explanation for the differences in bachelor‘s degree earning rates 
observed for students in our sample has to do with the colleges to which students transfer 
(Cohodes & Goodman, 2013; Liu & Belfield, 2014). For example, if students who earn the 
AA/AS before transfer are going to ―better‖ 4-year institutions than non-earning peers, this could 
play a role in their likelihood of earning the degree. Such a finding would be consistent with the 
signaling model.  
To investigate whether these differences are associated with differences in transfer 
destination, we map IPEDS data about the institution to where students first transferred onto 
each student record. We focus on measures of institutional selectivity or quality as measured by 
percent admitted, admissions yield, graduation rates, full-time and part-time student retention 
rates, and salaries for three professorial ranks (professor, associate, and assistant). We also 
look at institutional characteristics such as geography, sector, level of control, and size. 
Comparing AA/AS earners to non-earners, we find that students with the degree seem to 
positively select their transfer institutions.62 Though differences are not particularly large in 
magnitude, AA/AS earners transferred to institutions with higher graduation and retention rates 
as well as higher faculty salaries. Additionally, the most important differences appear in the 
choice of sector and level of control of the destination college. Students in AA/AS programs 
tended to enroll in public and private not-for-profit institutions: only 2% of AA/AS holders 
enrolled in private for-profit colleges compared with 5% of non-earners. However, on the applied 
science side, 14% of AAS earners enrolled in private for-profit colleges compared with 15% of 
non-earners. When factoring baccalaureate completion (within 6 years) into these comparisons, 
we find that students in AA/AS programs who earned bachelor‘s degrees were more likely to be 
at public 4-year colleges and less likely to be in private, not-for-profit, 4-year colleges and  
for-profit colleges than students who did not earn a bachelor‘s degree. For students in AAS 
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programs, of those who did not earn a bachelor‘s degree, 17% were enrolled in private, for-profit 
colleges, compared with 3% of AAS students who earned a bachelor‘s degree. These patterns 
remain the same when we look at, for example, AA/AS earners who also earned a bachelor‘s 
degree—none of these students earned their baccalaureate at a private, for-profit institution. 
Regardless of the transfer destination, however, our work shows that AA/AS earners had 
higher bachelor‘s degree completion rates: earners had a 7 percentage point advantage at 
public 4-year schools, a 14.6 percentage point advantage at private 4-year schools, and a  
5 percentage point advantage at private for-profit schools. Of AAS students who transferred to 
public 4-year schools, 20.9% earned a bachelor‘s degree, compared with 18.9% of students 
who transferred to private 4-year schools and 3.6% of students who transferred to private for-
profit schools. However, the results for AAS graduates differ from those for students who earned 
an AA or AS: AAS earners had a 2.7 percentage point disadvantage in bachelor‘s degree 
completion at public 4-year schools compared with non-earners, a 6.9 percentage point 
advantage at private not-for-profit 4-year schools, and 1.4 percentage point advantage at private 
for-profit schools. The implication here is that the value of an associate degree may not be in 
the knowledge or preparation that the college aims to impart, but rather in the degree‘s potential 
to place its holder in a transfer institution which is more likely to foster success.  
These findings suggest the importance of educating policymakers and practitioners with 
the fact that all transfer destinations are not equal, and that the quality of transfer, not just the 
transfer itself, can have important implications in the success of students. Future researchers 
would be well advised to utilize these preliminary findings as a departure point in any analysis 
seeking to understand the relationship between associate degree completion and its impact on 
BA outcomes in order to purport substantial and convincing evidence on the important links 







3.7.2. Articulation and Course Transferability 
Indeed our findings show that compared with non-earners, AA/AS students with the 
degree seemed to positively select their transfer institutions, as measured by institutional 
quality. Additionally, while students in AA/AS programs tended to enroll in public and private 
not-for-profit institutions, students in AAS programs were much more likely to enter a for-profit 
institution, regardless of associate degree status. For AA/AS students, earning the associate 
degree was beneficial in terms of bachelor‘s degree completion at all transfer destinations, but 
for AAS students, earning an associate degree was only associated with an advantage at 
private not-for-profit institutions. This suggests that there may be both direct and indirect effects 
of earning an associate degree: it may have influenced the type of school to which the student 
transferred, which then could have influenced how the student performed, a finding that is also 
consistent with the signaling model.63 
Our findings also lend some support for the hypothesis that the statewide articulation 
agreement plays a role in better outcomes for transfer students.64 Articulation-specific research 
has predominantly focused on the policy‘s impact on student transferability, a focus deemed 
inappropriate by Roksa and Keith (2008) due to the fact that the intended purpose of such 
agreements is to prevent the loss of credit when students transfer within the state‘s higher 
education system. The agreement clearly rewards transfer-oriented associate degree holders by 
protecting their courses and awarding them junior status upon transfer. This should improve 
bachelor‘s degree completion rates because students with the degree are less likely to lose 
credits after transferring and less likely to have to retake courses than students who transfer 
without the degree. Without more detailed transcript data from originating and destination 
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institutions, however, it is impossible to know whether this has indeed occurred. The differences 
in outcomes between AA/AS and AAS degree holders uncovered in this paper, however, 
provide some evidence that articulation agreements may be working well to support those with 
transfer-oriented degrees, especially if we consider the AAS students as a valid counterfactual 
for what it would be like for AA/AS students to not have a statewide articulation agreement. 
However, as mentioned earlier, there are in fact bilateral articulation agreements between 
certain community colleges and public 4-year institutions that facilitate transfer between AAS 
and 4-year programs. These are not available for every program, are not supported by the state, 
and it is not necessarily the case that the AAS degree is incentivized in these agreements 
(many transfer credit on a course-by-course basis). Therefore, our finding that the AA/AS 
degree matters for bachelor‘s degree completion while the AAS degree does not may be partly 
due to differences in articulation policies. This begs for more appropriately purposed and 
comprehensive research to determine how associate degree completion affects student 
outcomes given specific elements of the articulation agreement encountered, something 
previous research has not yet considered (Roksa & Keith, 2008).  
3.7.3. Structure and Course Choice 
Lastly, our findings are ambiguous in terms of implications for the hypothesis that 
associate degrees impact bachelor‘s degree completion because of the increased structure 
associated with coherent programs of study that lead to a degree, compared with a loose 
collection of potentially transferable courses. According to the structure hypothesis, community 
college students who are offered efficient pathways are less wasteful—they are less likely to 
retake college courses, less likely to deviate, even if unintentionally, away from their original 
academic plans and goals, and potentially less likely to be deterred by bureaucratic barriers 
(Scott-Clayton, 2011). Insofar as AA and AS programs are considered to be structured 






completion support structure as an underlying mechanism. While we find the lack of an effect for 
AAS students, who are arguably in even more structured programs, the AAS may be well-
structured in itself, but it may not be well-structured as a transfer pathway—and indeed we 
would not expect it to be, since it was not designed that way, suggesting that structure may 
indeed be the mechanism at work. Future practitioners are thus encouraged to be deliberate in 
the purpose and goal of any pathway, considering intended outcomes and likely consequences 
throughout the entire course of each student‘s intended postsecondary trajectory. 
3.7.4. Conclusion 
Our main finding that the AA/AS is important for transfer success is significant and 
warrants recommendations for colleges, policymakers, and students. Colleges (and perhaps 
districts and systems) ought to consider increasing the level of encouragement provided to 
students, highlighting the benefits of earning these degrees before transferring. It is important to 
remember, though, that earning just any associate degree may not be an appropriate 
recommendation. We find very different impacts when looking at the value of the AAS for 
transfer success compared with the value of the transfer-oriented diploma. The influence that 
degree completion has beyond the community college career supports the notion that the 
responsibility to motivate students along preferred pathways falls on both 2-year and 4-year 
institutions. Although benefits to the community college are readily apparent in certain reporting 
and performance incentives that reward higher completion rates, the findings presented here 
show that 4-year institutions also gain from encouraging associate degree completion among 
community college students. Specifically, our findings suggest that 4-year institutions could see 
higher success rates for transfer students who have completed an associate degree, an 
important factor to consider under new accountability regimes that specifically account for 
transfer students. Simply stated, at the institutional level, encouraging completion for transfer-






awareness of academic advising may be critical reforms for 2- and 4-year colleges to consider 
in order to encourage students to transfer with the degree.  
This study provides additional support for the community college completion agenda, 
even for students whose ultimate goal is a bachelor‘s degree. For students in transfer-oriented 
programs, encouraging completion at the community college could lead to 4-year college 
outcomes that are nearly 10 percentage points greater than comparable students who do not 
complete. Colleges should thus consider redoubling efforts to advise and encourage transfer-
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Patterns of Major Declaration by Initial Major Choice 
General Studies  Pre-Major  
Pattern Frequency % Cum. % Pattern Frequency % Cum. % 
G+ 5,741 18.23% 18.23% P+ 1,308 17.30% 17.30% 
G++ 3,157 10.03% 28.26% P++ 747 9.88% 27.18% 
G+++ 3,018 9.58% 37.84% P+++ 679 8.98% 36.16% 
G++++ 2,137 6.79% 44.63% P++++ 542 7.17% 43.33% 
G+++++ 1,833 5.82% 50.45% P+++++ 446 5.90% 49.23% 
G++++++ 1,261 4.00% 54.46% P++++++ 299 3.96% 53.19% 
G+++++++ 896 2.85% 57.30% PS 264 3.49% 56.68% 
GS 856 2.72% 60.02% P+++++++ 209 2.76% 59.44% 
G++++++++ 544 1.73% 61.75% P++++++++ 136 1.80% 61.24% 
G+S 423 1.34% 63.09% P+S 132 1.75% 62.99% 
G+++++++++ 398 1.26% 64.36% PS+ 92 1.22% 64.21% 
GS+ 356 1.13% 65.49% P++S 83 1.10% 65.31% 
G++S 297 0.94% 66.43% P+++++++++ 80 1.06% 66.37% 
GS++ 250 0.79% 67.22% PSS 72 0.95% 67.32% 
G++++++++++ 239 0.76% 67.98% P+S+ 68 0.90% 68.22% 
G+++S 226 0.72% 68.70% PS++ 66 0.87% 69.09% 
G+S+ 220 0.70% 69.40% PS+++ 63 0.83% 69.92% 
GSS 197 0.63% 70.03% P++++++++++ 57 0.75% 70.67% 
GS+++ 178 0.57% 70.59% P+++S 57 0.75% 71.42% 
G+S++++ 166 0.53% 71.12% P+SS 50 0.66% 72.08% 











































































































































































































































































































































































































































































































































































































































































































































































































































































































































Estimated Odds Ratios for Hazard Models: Heterogeneous Impacts Over Time 


















      
Switch Term 2 (lagged) 1.669*** 0.475*** 0.550*** 1.190*** 7.489*** 
 (0.087) (0.036) (0.032) (0.032) (0.816) 
Switch Term 3 (lagged) 1.482*** 0.374*** 0.345*** 1.091*** 9.745*** 
 (0.081) (0.033) (0.028) (0.035) (1.064) 
Switch Term 4 (lagged) 1.325*** 0.340*** 0.366*** 1.004 6.974*** 
 (0.081) (0.035) (0.038) (0.043) (0.887) 
Switch Term 5 (lagged) 1.265*** 0.478*** 0.443*** 0.976 8.360*** 
 (0.087) (0.050) (0.051) (0.050) (1.143) 
Switch Term 6 (lagged) 1.155* 0.471*** 0.387*** 0.851** 6.064*** 
 (0.091) (0.059) (0.062) (0.059) (1.038) 
Switch Term 7 (lagged) 1.042 0.481*** 0.489*** 0.973 5.323*** 
 (0.100) (0.077) (0.097) (0.082) (1.081) 
Switch Term 8 (lagged) 0.969 0.382*** 0.365*** 1.032 4.774*** 
 (0.114) (0.089) (0.113) (0.108) (1.191) 
Switch Term 9 (lagged) 0.818 0.482*** 0.306*** 0.992 3.738*** 
 (0.119) (0.126) (0.140) (0.129) (1.150) 
Switch Term 10 or later (lagged) 0.786 0.339*** 0.595 0.803 2.507*** 
 (0.119) (0.115) (0.229) (0.107) (0.789) 
      
Student Chars YES YES YES YES YES 
Academic Chars YES YES YES YES YES 
Inst Chars YES YES YES YES YES 
Major Chars YES YES YES YES YES 
Observations 209,030 209,030 209,030 209,030 209,030 
Groups 39,037 39,037 39,037 39,037 39,037 
Deviance (-2* log likelihood) 235,989.729 
Change in Deviance + 183.966*** 
Notes: Standard errors in parentheses. All models include 15 time dummies.  
*** p < 0.01, ** p < 0.05, * p < 0.1 
+ Deviance compared to a model using all variables included in Model 5 of Table 1.4 plus a variable indicating 










Figure A.1. Sample hazard of major switching by race, gender, 






































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Table B.1  
OLS and IV Estimates: The Effect of Bilaterally Supported AAS Program Participation on 
Student Outcomes by Age 
  <25 25+ 
  (1) (2) (3) (4) (5) (6) (7) (8) 
 OLS First Stage 
Reduced 




Participation  0.827***    0.893***   
  (0.123)    (0.088)   
F-Test  99.62***    42.93***   
P-Value  (0.000)    (0.000)   
Persist to Next Term 0.043***  0.038* 0.046* 0.010  0.007 0.008 
 (0.016)  (0.022) (0.025) (0.024)  (0.028) (0.031) 
Total GenEd Courses   
   Taken 0.255  -0.113 -0.137 0.064  -0.169 -0.189 
 (0.314)  (0.371) (0.454) (0.238)  (0.269) (0.305) 
Persisted in Major -0.010  0.016 0.019 0.022  0.030 0.034 
 (0.018)  (0.032) (0.039) (0.029)  (0.030) (0.035) 
Any Credential 6yrs 0.007  0.009 0.011 0.054***  0.017 0.019 
 (0.021)  (0.032) (0.039) (0.017)  (0.040) (0.044) 
AAS 6yrs  0.014  0.002 0.003 0.049***  0.012 0.013 
 (0.022)  (0.032) (0.039) (0.014)  (0.033) (0.036) 
Transfer 6yrs -0.026  -0.031 -0.037 -0.005  -0.015 -0.017 
 (0.019)  (0.023) (0.028) (0.017)  (0.018) (0.020) 
BA 6yrs 0.023**  0.013 0.016 0.015***  0.017*** 0.019*** 
 (0.011)  (0.011) (0.013) (0.004)  (0.006) (0.006) 
Program FE YES YES YES YES YES YES YES YES 
Cohort FE YES YES YES YES YES YES YES YES 
Observations 8,513 8,513 8,513 8,513 7,306 7,306 7,306 7,306 
Notes: Robust standard errors clustered at the program and college levels. 






Table B.2  
OLS and IV Estimates: The Effect of Bilaterally Supported AAS Program Participation on 
Student Outcomes by Pell Status 
  Pell Non-Pell 
  (1) (2) (3) (4) (5) (6) (7) (8) 
 OLS First Stage 
Reduced 




Participation  0.926***    0.816***   
  (0.085)    (0.129)   
F-Test  113.29***    38.09***   
P-Value  (0.000)    (0.000)   
Persist to Next Term 0.013  -0.006 -0.006 0.045***  0.044*** 0.054*** 
 (0.020)  (0.027) (0.029) (0.017)  (0.009) (0.014) 
Total GenEd Courses  
   Taken 0.093  -0.028 -0.030 0.116  -0.301 -0.368 
 (0.356)  (0.457) (0.494) (0.270)  (0.284) (0.352) 
Persisted in Major 0.003  0.020 0.022 0.009  0.028 0.035 
 (0.026)  (0.024) (0.026) (0.024)  (0.025) (0.032) 
Any Credential 6yrs 0.032  0.003 0.004 0.034*  0.023 0.029 
 (0.036)  (0.048) (0.052) (0.020)  (0.033) (0.039) 
AAS 6yrs  0.040  0.009 0.010 0.030*  0.011 0.013 
 (0.025)  (0.033) (0.035) (0.017)  (0.030) (0.037) 
Transfer 6yrs -0.034*  -0.056** -0.061** -0.001  0.004 0.005 
 (0.020)  (0.025) (0.028) (0.020)  (0.019) (0.024) 
BA 6yrs 0.012**  0.008 0.009 0.021**  0.022** 0.027** 
 (0.006)  (0.006) (0.006) (0.010)  (0.009) (0.012) 
Program FE YES YES YES YES YES YES YES YES 
Cohort FE YES YES YES YES YES YES YES YES 
Observations 7,040 7,040 7,040 7,040 8,779 8,779 8,779 8,779 
Notes: Robust standard errors clustered at the program and college levels. 






OLS and IV Estimates: The Effect of Bilaterally Supported AAS Program Participation on 
Student Outcomes by Race 
  White Non-White 
  (1) (2) (3) (4) (5) (6) (7) (8) 
 OLS First Stage 
Reduced 




Participation  0.790***    0.960***   
  (0.121)    (0.082)   
F-Test  41.59***    133.11***   
P-Value  (0.000)    (0.000)   
Persist to Next Term 0.036***  0.028* 0.035* 0.026  0.011 0.011 
 (0.011)  (0.015) (0.021) (0.031)  (0.038) (0.039) 
Total GenEd Courses  
   Taken 0.161  -0.422** -0.534* 0.189  0.131 0.136 
 (0.239)  (0.212) (0.280) (0.273)  (0.420) (0.436) 
Persisted in Major -0.000  0.017 0.022 0.022  0.040 0.042 
 (0.023)  (0.020) (0.026) (0.021)  (0.033) (0.035) 
Any Credential 6yrs 0.031  -0.009 -0.011 0.040  0.042 0.044 
 (0.022)  (0.032) (0.041) (0.026)  (0.040) (0.040) 
AAS 6yrs  0.026  -0.012 -0.015 0.053*  0.040 0.042 
 (0.017)  (0.024) (0.030) (0.028)  (0.043) (0.043) 
Transfer 6yrs -0.014  -0.009 -0.012 -0.018  -0.036* -0.037* 
 (0.014)  (0.016) (0.021) (0.016)  (0.019) (0.021) 
BA 6yrs 0.024***  0.023*** 0.029*** 0.009  0.004 0.004 
 (0.007)  (0.007) (0.008) (0.007)  (0.007) (0.007) 
Program FE YES YES YES YES YES YES YES YES 
Cohort FE YES YES YES YES YES YES YES YES 
Observations 9,385 9,385 9,385 9,385 6,434 6,434 6,434 6,434 
Notes: Robust standard errors clustered at the program and college levels. 





Table B.4  
OLS and IV Estimates: The Effect of Bilaterally Supported AAS Program Participation on 
Student Outcomes by Gender 
  Female Male 
  (1) (2) (3) (4) (5) (6) (7) (8) 
 OLS First Stage 
Reduced 
Form IV OLS First Stage 
Reduced 
Form IV 
          
Bilateral Program 
Participation  0.888***    0.832***   
  (0.086)    (0.165)   
F-Test  103.16***    24.05***   
P-Value  (0.000)    (0.000)   
Persist to Next Term 0.036*  0.018 0.020 0.026*  0.031 0.037 
 (0.020)  (0.028) (0.031) (0.015)  (0.021) (0.026) 
Total GenEd Courses  
   Taken 0.403  -0.036 -0.041 -0.101  -0.290 -0.349 
 (0.326)  (0.360) (0.406) (0.300)  (0.389) (0.485) 
Persisted in Major -0.012  0.020 0.023 0.017  0.024 0.029 
 (0.028)  (0.030) (0.034) (0.020)  (0.030) (0.037) 
Any Credential 6yrs 0.046**  0.026 0.030 0.021  -0.001 -0.001 
 (0.020)  (0.039) (0.042) (0.020)  (0.039) (0.046) 
AAS 6yrs  0.044***  0.004 0.004 0.025  0.010 0.012 
 (0.014)  (0.032) (0.036) (0.023)  (0.037) (0.043) 
Transfer 6yrs 0.001  -0.005 -0.006 -0.036**  -0.037** -0.045** 
 (0.014)  (0.024) (0.027) (0.016)  (0.017) (0.019) 
BA 6yrs 0.019***  0.016* 0.018* 0.014  0.012 0.015 
 (0.006)  (0.009) (0.011) (0.009)  (0.008) (0.011) 
Program FE YES YES YES YES YES YES YES YES 
Cohort FE YES YES YES YES YES YES YES YES 
Observations 7,660 7,660 7,660 7,660 8,159 8,159 8,159 8,159 
Notes: Robust standard errors clustered at the program and college levels. 





Table B.5  
OLS and IV Estimates: The Effects of Bilaterally Supported AAS Program Participation on 
Student Outcomes by Academic Department 
  Business Public Service 
  (1) (2) (3) (4) (5) (6) (7) (8) 
 OLS First Stage 
Reduced 
Form IV OLS First Stage 
Reduced 
Form IV 
          
Bilateral Program 
Participation  1.036***    0.662***   
  (0.059)    (0.232)   
F-Test  144.24***    4.07   
P-Value  (0.000)    (0.137)   
Persist to Next Term 0.142***  0.202*** 0.195*** 0.070*  0.069** 0.105* 
 (0.053)  (0.062) (0.062) (0.040)  (0.031) (0.062) 
Total GenEd Courses    
   Taken 1.245***  1.578*** 1.523*** 1.364***  0.741** 1.119** 
 (0.429)  (0.423) (0.445) (0.350)  (0.343) (0.493) 
Persisted in Major 0.162***  0.238*** 1.523*** 0.044  0.093 0.140 
 (0.061)  (0.086) (0.445) (0.058)  (0.059) (0.116) 
Any Credential 6yrs 0.005  0.010 0.009 0.106***  0.059 0.089 
 (0.021)  (0.018) (0.017) (0.019)  (0.055) (0.054) 
AAS 6yrs  0.004  -0.006 -0.005 0.073***  0.041 0.061* 
 (0.017)  (0.020) (0.019) (0.016)  (0.028) (0.033) 
Transfer 6yrs 0.077**  0.137*** 0.133*** -0.016  -0.030 -0.045 
 (0.037)  (0.048) (0.049) (0.015)  (0.031) (0.039) 
BA 6yrs 0.042***  0.056*** 0.054*** 0.018***  0.018*** 0.027** 
 (0.013)  (0.016) (0.017) (0.006)  (0.006) (0.011) 
Program FE YES YES YES YES YES YES YES YES 
Cohort FE YES YES YES YES YES YES YES YES 
Observations 7,937 7,937 7,937 7,937 3,048 3,048 3,048 3,048 
Notes: Robust standard errors clustered at the program and college levels. 







Descriptive Characteristics by Program Enrollment 
 Total Sample  50–90 Credits 
    All None AA/AS AAS 
 (1) (2) (3)  (4) (5) 
  Mean Mean Mean Mean Mean 
Independent Variable of 
Interest 
     
    Earned Associates 24.6% 54.8% 45.5% 46.4% 54.8% 
Student Demographics      
    Female 61.0% 61.4% 75.3% 56.1% 66.1% 
    Age at Enrollment 24.9 24.5 25.9 22.7 27.7 
    White 59.0% 68.2% 56.6% 76.2% 57.5% 
    Black 31.1% 21.6% 32.7% 13.2% 33.5% 
    Native American 1.5% 1.5% 2.6% 1.2% 1.8% 
    Hispanic 3.6% 3.3% 3.1% 3.4% 3.0% 
    Asian 2.2% 2.9% 2.6% 3.3% 2.1% 
    Other 2.6% 2.6% 2.5% 2.8% 2.1% 
    LEP 0.4% 0.6% 0.6% 0.6% 0.8% 
    US Citizen 97.4% 96.6% 95.9% 96.5% 97.3% 
Labor Characteristics      
    Employed in Term 1 59.0% 58.6% 56.0% 60.2% 56.7% 
Academic Preparation      
    HS Diploma 94.7% 94.7% 94.1% 94.1% 96.1% 
    Took Dev Math 45.3% 52.5% 54.7% 52.1% 52.3% 
    Took Dev English 26.8% 26.8% 30.4% 23.8% 31.3% 
    Took Any Dev Ed 50.9% 57.7% 59.2% 57.6% 57.2% 
Enrollment Characteristics      
    Time of First Transfer 17.1 17.7 19.5 16.4 19.4 
    CC Credits Earned 39.1 67.8 68.9 66.3 70.2 








Balanced Characteristics by Program Enrollment 
  Any AA/AS AAS 
 
(1) (2) (3) (4) (5) (6) (7) (8) (9) 
 
Treatment Control Difference Treatment Control Difference Treatment Control Difference 
Student 
Demographics          
    Female 64.07% 58.23% 5.84%*** 58.41% 54.10% 4.31%*** 69.08% 62.40% 6.67%*** 
    Age  25.35 23.55 1.80*** 23.17 22.21 0.96*** 28.96 26.07 2.89*** 
    White 68.78% 67.46% 1.32%* 77.80% 74.73% 3.07%*** 56.31% 58.81% -2.50% 
    Black 21.35% 21.91% -0.57% 11.93% 14.22% -2.29%** 35.69% 30.85% 4.84%*** 
    Native  
       American 1.65% 1.37% 0.28% 1.08% 1.24% -0.16% 1.93% 1.58% 0.35% 
    Hispanic 3.18% 3.38% -0.20% 3.35% 3.49% -0.14% 2.47% 3.70% -1.23%** 
    Asian 2.57% 3.22% -0.65%** 3.06% 3.51% -0.46% 1.44% 2.94% -1.50%*** 
    Other 2.49% 2.67% -0.18% 2.79% 2.81% -0.03% 2.16% 2.12% 0.04% 
    LEP 0.64% 0.61% 0.03% 0.57% 0.56% 0.01% 0.54% 1.03% -0.49%* 
    US Citizen 97.32% 95.82% 1.5%*** 97.00% 96.04% 0.96%** 97.84% 96.57% 1.27%** 
Labor 
Characteristics 
             Employed in 
       Term 1 58.88% 58.34% 0.53% 59.90% 60.44% -0.55% 56.90% 56.42% 0.48% 
Academic     
   Preparation 
         
    HS Diploma 96.69% 92.25% 4.44%*** 96.86% 91.73% 5.13%*** 96.99% 94.94% 2.05%*** 
    Took Dev  
       Math 51.90% 53.15% -1.25% 52.79% 51.48% 1.31% 47.55% 58.00% -10.45%*** 
    Took Dev  
       English 25.78% 28.04% -2.25%*** 22.04% 25.25% -3.21%*** 29.21% 33.79% -4.57%*** 
    Took Any  
       Dev Ed 56.66% 58.87% -2.22%*** 57.71% 57.42% 0.28% 52.18% 63.33% -11.15%*** 
Enrollment 
Characteristics 
             Time of First  
       Transfer 17.85 17.46 0.40*** 16.35 16.46 -0.11 19.34 19.45 -0.11 
    CC Credits  
       Earned 70.59 64.35 6.24*** 68.26 64.55 3.71*** 72.16 67.83 4.33*** 
Total Students 7,524 6,214   3,698 4,265   2,225 1,837   
Note. *** p < 0.01, ** p < 0.05, * p < 0.1; Only students who have earned 50–90 community college credits and transferred within 6 years of 






Table C.3  
Balanced Characteristics by Program Enrollment (Among Students Transferring within 3 Years 
of First Enrollment) 
  Any AA/AS AAS 
 
(1) (2) (3) (4) (5) (6) (7) (8) (9) 
 
Treatment Control Difference Treatment Control Difference Treatment Control Difference 
Student 
Demographics          
    Female 59.83% 54.01% 5.82%*** 58.45% 52.39% 6.06%*** 59.05% 57.20% 1.85% 
    Age  24.36 22.51 1.85*** 23.25 21.85 1.40*** 27.77 24.88 2.89*** 
    White 77.51% 76.06% 1.45% 81.21% 78.77% 2.44%* 70.29% 69.31% 0.97% 
    Black 12.93% 12.51% 0.0042 9.39% 10.14% -0.0075 22.29% 18.58% 3.71% 
    Native  
       American 1.31% 0.99% 0.33% 1.04% 0.95% 0.10% 1.52% 1.67% -0.15% 
    Hispanic 3.00% 3.09% -0.09% 2.80% 3.26% -0.45% 2.29% 3.55% -0.0126 
    Asian 2.79% 4.11% -1.32%** 2.87% 3.94% -1.07* 1.33% 4.59% -3.26%*** 
    Other 2.46% 3.25% -0.79%* 2.67% 2.94% -0.27% 2.29% 2.30% -0.01% 
    LEP 0.62% 0.49% 0.12% 0.59% 0.47% 0.11% 0.38% 1.25% -0.0087 
    US Citizen 97.29% 95.35% 1.94%*** 97.06% 95.69% 1.37%** 97.52% 95.62% 1.91%* 
Labor 
Characteristics 
             Employed in 
       Term 1 57.24% 57.92% -0.68% 57.60% 60.54% -2.94%* 52.19% 55.53% -3.34% 
Academic 
Preparation 
         
    HS Diploma 97.00% 91.44% 5.56%*** 97.06% 91.75% 5.31471%*** 97.71% 92.90% 4.81%*** 
    Took Dev  
       Math 37.63% 40.89% -3.26%** 40.51% 40.73% -0.22% 28.00% 44.47% -16.47%*** 
    Took Dev  
       English 14.24% 18.84% -4.60%*** 14.61% 18.18% -3.57%*** 11.43% 19.83% -8.40%*** 
    Took Any  
       Dev Ed 42.51% 46.94% -4.42%*** 45.92% 47.45% -1.53% 31.62% 48.02% -16.40%*** 
Enrollment 
Characteristics 
             Time of First  
       Transfer 12.15 11.91 0.24*** 12.40 11.77 0.64*** 11.96 12.30 -0.34*** 
    CC Credits  
       Earned 67.57 61.20 6.36*** 65.97 61.24 4.73*** 69.91 65.02 4.89*** 
Total Students 2,437 2,431   1,533 1,903   525 479   





Table C.4  
Balanced Characteristics by Program Enrollment (GPA Included as an Additional Matching 
Variable) 
  Any AA/AS AAS 
 
(1) (2) (3) (4) (5) (6) (7) (8) (9) 
 
Treatment Control Difference Treatment Control Difference Treatment Control Difference 
Student 
Demographics          
    Female 64.07% 58.23% 5.84%*** 58.41% 54.10% 4.31%*** 69.08% 62.40% 6.67%*** 
    Age  25.35 23.55 1.8*** 23.17 22.21 0.96*** 28.96 26.07 2.89*** 
    White 68.78% 67.46% 1.32%* 77.80% 74.73% 3.07%*** 56.31% 58.81% -2.50% 
    Black 21.35% 21.91% -0.0057 11.93% 14.22% -2.29%** 35.69% 30.85% 4.84%*** 
    Native  
       American 1.65% 1.37% 0.28% 1.08% 1.24% -0.16% 1.93% 1.58% 0.35% 
    Hispanic 3.18% 3.38% -0.20% 3.35% 3.49% -0.14% 2.47% 3.70% -1.23%** 
    Asian 2.57% 3.22% -0.65%** 3.06% 3.51% -0.46% 1.44% 2.94% -1.50%*** 
    Other 2.49% 2.67% -0.18% 2.79% 2.81% -0.03% 2.16% 2.12% 0.04% 
    LEP 0.64% 0.61% 0.03% 0.57% 0.56% 0.01% 0.54% 1.03% -0.49%* 
    US Citizen 97.32% 95.82% 1.5%*** 97.00% 96.04% 0.96%** 97.84% 96.57% 1.27%** 
Labor 
Characteristics 
             Employed in 
       Term 1 58.88% 58.34% 0.53% 59.90% 60.44% -0.55% 56.90% 56.42% 0.48% 
Academic 
Preparation 
         
    HS Diploma 96.69% 92.25% 4.44%*** 96.86% 91.73% 5.13%*** 96.99% 94.94% 2.05%*** 
    Took Dev  
       Math 51.90% 53.15% -1.25% 52.79% 51.48% 1.31% 47.55% 58.00% -10.45%*** 
    Took Dev  
       English 25.78% 28.04% -2.25%*** 22.04% 25.25% -3.21%*** 29.21% 33.79% -4.57%*** 
    Took Any  
       Dev Ed 56.66% 58.87% -2.22%*** 57.71% 57.42% 0.28% 52.18% 63.33% -11.15%*** 
Enrollment 
Characteristics 
             Time of First  
       Transfer 17.85 17.46 0.4*** 16.35 16.46 -0.11 19.34 19.45 -0.11 
    CC Credits  
       Earned 70.59 64.35 6.24*** 68.26 64.55 3.71*** 72.16 67.83 4.33*** 
Total Students 7,524 6,220   3,698 4,270   2,225 1,838   
Notes: *** p < 0.01, ** p < 0.05, * p < 0.1; Only students who have earned 50–90 community college and transferred within 6 years of entering 






Table C.5  
 
Balanced Characteristics by Program Enrollment (Among Students with 60-80 Community 
College Credits) 
  Any AA/AS AAS 
 
(1) (2) (3) (4) (5) (6) (7) (8) (9) 
 
Treatment Control Difference Treatment Control Difference Treatment Control Difference 
Student 
Demographics          
    Female 63.55% 58.34% 5.22%*** 58.04% 54.74% 3.30%** 68.67% 61.40% 7.27%*** 
    Age  25.06 23.52 1.54*** 22.79 22.15 0.64*** 29.05 25.89 3.16*** 
    White 69.20% 67.39% 1.81%* 78.59% 74.87% 3.72%*** 54.62% 59.21% -0.05** 
    Black 21.21% 22.04% -0.83% 11.74% 14.22% -2.48*** 37.53% 29.52% 8.01%*** 
    Native  
       American 1.54% 1.52% 0.02% 1.09% 1.34% -0.24% 1.84% 1.83% 0.00% 
    Hispanic 3.14% 3.50% -0.37% 3.18% 3.53% -0.36% 2.66% 3.84% -1.18* 
    Asian 2.47% 3.15% -0.68%* 2.80% 3.36% -0.56% 1.33% 3.06% -1.73%*** 
    Other 2.44% 2.39% 0.04% 2.59% 2.67% -0.08% 2.03% 2.53% -0.51% 
    LEP 0.61% 0.73% -0.12% 0.51% 0.60% -0.09% 0.57% 1.31% -0.74%** 
    US Citizen 97.31% 95.82% 1.49%*** 97.13% 96.38% 0.75% 97.59% 96.42% 1.18%* 
Labor 
Characteristics 
             Employed in  
       Term 1 58.91% 58.80% 0.11% 60.16% 61.47% -1.31% 55.76% 56.16% -0.40% 
Academic 
Preparation 
         
    HS Diploma 96.65% 91.88% 4.77%*** 96.82% 91.29% 5.53%*** 96.71% 94.50% 2.21%*** 
    Took Dev  
       Math 53.38% 54.86% -1.48% 54.46% 52.72% 1.74% 48.42% 60.17% -11.76%*** 
    Took Dev  
       English 26.61% 29.75% -3.14%*** 23.32% 26.38% -3.06%** 30.19% 35.46% -5.27%*** 
    Took Any  
       Dev Ed 58.11% 60.70% -2.59%** 59.34% 58.53% 0.80% 53.16% 65.41% -12.25%*** 
Enrollment 
Characteristics 
             Time of First  
       Transfer 17.75 17.81 -0.06 16.45 16.87 -0.43*** 19.23 19.30 -0.07 
    CC Credits  
       Earned 69.72 68.09 1.63*** 68.49 68.07 0.43*** 70.78 69.54 1.24*** 
Total Students 5,581 3,425   2,929 2,320   1,580 1,145   
Notes: *** p < 0.01, ** p < 0.05, * p < 0.1; Only students who transferred within 6 years of entering community college are included. 
 
